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SUMMARY 


This  volume  contains  the  papers  and  summaries  of  ensuing  discussion  at  the 
ACARJ5/NAT0  te rospace  Medical  Panel  Specialist  Meeting,  held  in  Oslo  on  12th-13th 
May  1970.  '.he  topic  was  "Education  and  Training  in  Aerospace  Medicine"  a.-'i  chi. 
contributions  covered  a  wide  range  within  that  framework,  including  training  cf 
civil  and  iiilitary  aeromedical  practitioners,  short-service  medical  officers, 
medical  auxiliaries,  flight  nurses  and  aircrew.  There  was  very  valuable  exchange 
cf  views  nn  the  approaches  adopted  by  the  various  nations  to  these  educational 
programmes  and  some  detailed  consideration  of  training  techniques  for  aiicrew. 

A  highlight  of  the  meeting  was  the  revelation  of  remarkable  differences 
between  rations  in  the  attention  given  to  survival  training.  The  resultant 
exchang*  of  information  should  be  the  stimulus  for  further  study  of  this  very 
important  aspect  of  military  crew  training.  It  was  commented  that  there  was, 
in  addition,  a  relevance  to  civil  flying  now  that  an  increasing  number  of  routes 
crossed  sparsely  populated  areas  of  extreme  climatic  conditions. 


RESUME 


Ce  volume  comporte  les  rapports  presentds  air.si  qu'un  resume  de  discussions 
au  cours  de  la  reunion  de  Spacialistes  du  Groupe  de  Me'dccina  Aerospatiale 
d'ACARD/OTAN  &  Oslo  les  12  et  13  mai  1970.  Les  communications  sur  "I'Enseignement 
et  l'entrainement  en  mddecine  adrospatiale"  touchSrent  sur  un  grand  nombre 
d'aspects  comprenant  l'entrainement  de  mddecins  militaires  specialistes  e” 
oddecir.e  adronautique,  medecins  militaires  de  carri&re,  aides,  infirmiSres  du 
vol  et  personnel  navigant.  Au  cours  de  la  reunion  il  y  a  eu  un  dchange  utile 
de  points  de  vue  sur  les  mdthodes  employees  par  les  differentes  nations,  ainsi 
qu'un  discussion  poussde  des  mdthodes  d 'entrainement  du  personnel  navigant. 

Le  point  culminant  de  la  reunion  fut  la  demonstration  de  differences 
remarquables  entre  les  nations  en  ce  que  conceme  1' importance  de  1  'entraineraeni. 

5  la  survie.  Cet  echange  d'iddes  devrair  provoquer  d'autres  etudes  sur  cet 
aspect  important  de  l'entiainement  d'dquipages  militaires.  On  a  commentd  qu'il 
y  avait  en  plus,  un  rapport  3  1'aviation  civile  maintenant  qu'un  nombre  plus 
important  de  routes  trav3rse.it  des  lieux  peu  peuplds  et  de  conditions  climatiques 
exceptionnelles . 


ranel  Chairman 


Deputy  Chairman 


I  .'Ogramme  Chairman  : 


Editor 


Host  Coordinator 


Panel  Executive 


Group  Captain  T.C.D.  Whiteside,  K3E,  RAP 


K^decin  an  Chef  de  tere  Claese  F.  Violette,  FAF 


Professor  Pr.  E.A.  Lauschner 
Brig/General,  GAF,  MC 


V/ing  Commander  D.I.  Fryer,  03E,  RAF 
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Kddecin  de  lire  Classe  A.M.  Pfister,  FAF 
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TORE  WORD 


One  of  the  original  functions  of  AGARD  is  the  dissemination  of  information, 
and  yet  the  present  Symposium  is  the  first  to  bring  together  the  individuals  in 
the  various  NATO  countries  whose  main  task  is  that  of  educating  and  training 
civil  or  military  personnel  in  aviaton  medicine.  In  making  any  comparison  of 
courses,  two  factors  must  be  considered:  the  level  of  teaching  and  the  coverage 
of  the  subject  required  by  the  particular  students.  In  the  present  context, 
both  of  these  cover  a  wide  spectrum. 

The  level  of  teaching  ranges  from  the  elementary  lectures  for  aircrew  on  a 
Station  to  the  highly  specialised  courses  in  aviation  medicine  for  specialist 
medical  officers.  The  subject  itself  ranges  from  the  nuts  and  bolts  of  personal 
equipment  to  the  design  of  questionnaires.  It  encompasses,  for  example,  tra:  'ing 
in  survival,  the  use  of  personal  equipment,  physiological  responses  to  a 
stressful  environment,  behavioural  responses  under  particular  conditions  of 
physical  and  mental  stress  and  of  fatigue,  medical  fitness  standards  and 
specialist  clinical  examination. 

The  difficulty  in  teaching  this  subject  is  to  combine  these  two  factors  in 
the  right  proportion  within  the  time  allocated,  sometimes  reluctantly,  from  an 
already  full  training  programme. 

The  meeting  has,  to  judge  from  its  lively  discussion  periods,  been  highly 
successful  in  achieving  a  comparison  of  different  ways  in  which  the  task  of 
training  in  aviation  medicine  can  be  accomplished.  This  volume  will,  I  hope,  be 
useful,  not  only  as  a  reminder  for  participants,  of  the  material  presented,  bi-t 
also  as  a  review  of  the  way  in  which  this  subject  is  treated  in  some  of  the 
foremost  aerooedical  training  establishments  in  the  NATO  countries. 

/[f)  - ^ 


(T.  C.  D.  WHITESIDE) 

Croup  Captain,  Roysl  Air  Force 
Chairman  of  the  Aerospace  Medical  Panel 
AGARD 
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PREFACE 


U  is  hoped  that  this  volume  will  serve  as  a  useful  guide  to  those  interested  in  the 
dissemination  of  reromedical  knowledge  and  expertise.  In  the  papers  one  may  find  summaries 
of  teaching  programmes,  explanation  of  underlying  philosophy  and  comments  on  the  effective¬ 
ness  of  teaching. 

As  is  so  often  the  case,  the  discussion  after  the  papers,  both  formal  and  informal, 

proved  of  great  value.  There  was  valuable  exchange  on  each  of  the  topics,  particularly 

aeromedical  training  of  aircrew. 

In  preparing  the  proceedings  for  publication  I  have  taken  three  steps  which  I  hope  will 

be  accepted  as  they  are  intended,  namely  as  aids  to  readability.  Firstly,  I  have  made  some 

modifications  to  papers  written  in  English  by  those  for  whom  this  is  not  their  first  language, 
in  an  effort  to  conform  with  common  English  usage  without  altering  the  basic  style  of  the 
writers.  Secondly,  I  have  included  the  three  papers  from  France  in  their  English  translations 
as  prepared  by  ACARD.  Doubtless  their  authors  will  he  willing  to  provide  original-language 
copier,  for  those  who  desire  them.  Thirdly,  1  have  paraphrased  and  condensed  the  discussion 
on  the  basis  of  notes  and  tape-recordings  to  retain  the  gist  of  the  exchanges  of  view’s  in  a 
readable  version.  I  must  take  full  responsibility  for  any  misrepresentation  or  misinter¬ 
pretation  which  have  occurred  during  this  process. 

Being  personally  deeply  involved  in  the  training  of  Medical  Officers  in  Aviation  Medicine 
I  was  particularly  interested  in  the  relevant  part  of  sessions  I  and  II.  With  the  agreement 
of  the  Chairman  I  followed  up  the  meeting  by  sending  questionnaires  on  training  courses  to 
the  AGARD  member  countries  and  I  am  grateful  to  those  who  were  kind  enough  to  provide  the 
relevant  data.  From  their  replies  and  the  information  contained  in  the  papers  I  have  been 
able  to  tabulate  certain  details  which  I  hope  will  be  of  interest.  They  will  be  found  as 
item  21  in  this  volume. 


D  I  FRYER 

Wing  Coranander,  RAF 
Editor 
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WELCOME  ADDRESS  BY  COLONEL  OLAF  NY BY ,  SIRCEON  GENERAL,  ROYAL  NORWEGIAN  AIR  FORCE 
AT  THE  OPEN  INC  CEREMONY  OF  THE  AGARD  SPECIALIST  MEETINGS  IN  OSLO  12-14  MAY ,  1970 


Dear  Members  -  Dear  Guests.' 

On  behalf  of  the  Royal  Norwegian  Air  Force,  hosts  for  this  conference,  it  is  ray  great 
pleasure  and  honour  to  wish  you  all  a  hearty  welcome  to  these  two  Specialist  Meetings, 
to  Oslc,  and  to  Norway. 

The  idea  of  AGARD  is,  through  a  close  contact  between  research  institutions  and  persons 
military  and  civilian,  to  stimulate  and  to  coordinate  scientific  efforts  in  areas  of 
importance  to  air  missions  in  our  NATO  alliance  -  and  to  spread  information  in  this 
field  to  all  those  who  may  benefit  therefrom. 

As  Norway  this  time  has  the  privilege  to  be  the  seat  of  the  conferences,  we  are  happy 
to  have  the  opportunity  to  see  as  our  special  invited  guests  representatives  from 
agencies  and  groups  of  persons  in  our  country  who  are  i  _  .  .cing  the  problems  under 
discussion  in  these  panel  meetings.  We  are  honoured  to  welcome  representatives  from 
the  Armed  Forces  Medical  Service  -  and  from  the  Armed  Forces  Department  of  Psychology, 
from  the  Navy  Medical  Service,  from  the  Faculty  of  Medicine,  University  of  Oslo,  from 
the  Directorate  of  Civil  Aviation,  from  the  State  Inspectorate  of  Safety  in  Work,  from 
the  Medical  Service  of  Scandinavian  Airlines  System  and  from  the  group  of  Industrial 
Officers  in  Norway  -  who  have  long  been  highly  dedicated  to  the  task  of  solving  the 
health  problems  of  shift  work.  I  hope  that  the  coming  days  will  he  valuable  for  all 
participating  and  attending  the  meetings. 


Following  this  welcome  the  Surgeon  General  of  the  Armed  Norwegian  Forces,  Major  General 
Torstein  Dale,  addressed  the  meeting  and  greeted  the  participants  from  member  nations 
of  NATO. 


Group  Captain  T.  C.  D.  Whiteside,  Royal  Air  Force,  Chairman  of  the  Aerospace  Medical 
Panel  of  AGARD  thanked  Colonel  Nyby  and  General  Dale  for  their  generous  remarks  and, 
on  behalf  of  all  present,  expressed  gratitude  to  the  Royal  Norwegian  Air  Force  for 
their  hospitality  in  making  possible  the  holding  of  this  Specialist  Meeting  in  such  a 
delightful  venue  and  such  elegant  immediate  surroundings.  He  then  handed  over  the 
meeting  to  Brigadier  General  Lauschner  as  Chairman  of  the  firs,  session. 


Brigadier  General  Lauschner  outlined  the  aims  of  the  Specialist  Meeting  and  the 
subdivision  of  the  programme  and  called  upon  the  first  speaker. 
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AEROCCDSCAL  TkAINIftG  IN  THE  CANADIAN  FORCES 
Major  C.A.  Burden 
School  of  Aviation  Medicine 
Canadian  Forces  Institute  of  Environraental  ftedicine 


Summary 


This  paper  describes  the  current  aeromedical  train¬ 
ing  programmes  in  the  Canadian  Forces.  The  activities  of 
the  School  of  Aviation  Medicine  in  training  aviation  med¬ 
ical  personnel  is  discussed.  Also  presented  is  the  organ¬ 
ization  and  activities  of  the  Aeromedical  Training  Units 
in  the  field  in  order  to  illustrate  the  continuing  educ¬ 
ation  and  training  of  aircrew  and  jet  passengers.  Oper¬ 
ational  aeromedical  support  is  mentioned  as  a  part  of  the 
field  aeromedical  unit  function.  In  describing  the  Scho¬ 
ol  of  Aviation  Medicine,  the  paper  gives  a  resume  of  the 
courses  given  to  Flight  Surgeons,  Bioscience  Officers, 
Bioscience  Technicians,  Flight  Safety  Officers,  aircrew 
and  jet  passengers.  Additional  training  available  to 
Flight  Surgeons  and  Bioscience  Officers  is  included, 
as  is  School  of  Aviation  Medicine  assistance  in  the  aero¬ 
medical  education  of  civilian  aircrew. 


Sommaire 

Ce  papier  decrit  les  programmes  d'entrainement  en 
sciences  biologiques  presentement  en  usage  dans  les  Forces 
Canadiennes.  Les  activites  de  l'Ecole  de  Medecine  Aerona¬ 
utique  concernant  I'entrainement  du  personnel  en  medecine 
aeronautique  est  discute.  Aussi  presente  est  l'organisat- 
ion  et  les  activites  des  Unites  d' Instruction  en  Medecine 
Aeronautique  dans  le  champ  pour  illustrer  1' education  et 
I'entrainement  continuel  des  membres  de  l'equipage  de  l'e- 
quipage  et  des  passagers  des  avions  &  reaction.  Le  supp¬ 
ort  en  medecine  aeronautique  operational  est  mentionne 
comme  faisant  parti  des  fontions  des  Unites  d' Instruction 
en  Medecine  Aeronautique  dans  le  champ.  En  decrivant  l'E¬ 
cole  de  Medecine  Aeronautique  le  papier  donne  un  resume 
des  cours  donne  aux  medecins  de  l'air,  aux  officiers  spe- 
cialistes  en  sciences  biologiques,  aux  specialistes  en 
sciences  biologiques,  aux  officiers  de  la  securite  aeri- 
enne,  aux  membres  de  l'equipage  et  aux  passagers  des  av¬ 
ions  a  reaction.  L'entrainament  additionel  pour  les  med¬ 
ecins  de  l'air  et  les  officiers  specialistes  en  sciences 
biologiques  est  inclus,  de  meme  que  la  contribution  de 
l'Ecole  de  Medecine  Aeronautique  dans  l'educatlon  en  med¬ 
ecine  aeronautique  des  membres  de  l'equipage  civil. 
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Aeromedlcal  traininq  may  be  divided  Into  two  parts,  one  dealing  with  the  education  and  training  of 
personnel  in  the  practice  and  teaching  of  aviation  medicine  and  its  ancillary  disciplines,  the  other  part 
dealing  with  the  education  and  training  of  those  personnel  actually  engaged  in  flying,  namely  aircrew  and 
jet  passengers.  In  the  Canadian  Forces,  personnel  who  are  directly  concerned  with  the  education  and  train¬ 
ing  of  aircrew  and  jet  passengers  are:  Flight  Surgeons,  Bioscience  Officers  (known  in  some  countries  as 
Physiological  Training  Officers),  Bioscience  Technicians,  and  Flight  Safety  Officers.  These  personnel  are 
trained  by  the  School  of  Aviation  Medicine,  which  is  an  integral  part  of  the  Canadian  Forces  Institute  of 
Environmental  Medicine  (CFIEM),  Aircrew  and  jet  passengers  are  trained  at  Aeromedical  Training  Units  ( AMTU ) 
of  which  there  are  five.  The  AMTU  concerned  with  the/ initial  aeromedlcal  training  of  aircrew  is  located 
with  Training  Command,  the  AMTU ’ s  which  give  operational  and  continuing  aeromedical  training  to  aircrew  are 
located  with,  and  are  under  the  command  of,  Operational  Training  Units  (0T!i). 

PART  l 

The  School  of  Aviation  Medicine  (SAM)  conducts  two  courses  per  year  for  Flight  Surgeons;  each  course 
is  two  months  long  which  gives  40  training  days.  The  optimum  number  of  students  per  course  is  considered  to 
be  five,  although  up  to  ten  can  be  accommodated,  fie  aim  of  the  course  is  to  introduce  selected  medical  off¬ 
icers  to  the  basic  principles  of  the  practice  of  Avsetion  Medicine  and  to  indicate  ways  of  applying  these 
principles  to  enhance  the  safety  and  effectiveness  of  Canadian  Military  Aviation.  Candidates  for  the  ccur«n 
should  nave  at  least  six  months  experience  on  a  flying  base  and  normally  should  have  more  than  two  years  to 
serve.  They  should  be  able  to  meet  the  lowest  physical  standards  for  aircrew  (visual  category  excepted)  and 
must  be  prepared  to  fly  in  service  jet  aircraft  to  undergo  decompression  training.  Since  the  great  majority 
of  students  will  be  serving  two  to  three  years  on  an  active  flying  base,  emphasis  is  placed  upon  methods  of 
active  support  to  the  operation.  To  stimulate  interest,  a  number  of  closely  related  subjects  are  also  out¬ 
lined  in  the  lecture  material,  field  visits  and  exercises. 

The  following  subjects  are  emphasized,  with  their  applied  physiology  wl. ire  applicable: 

a.  oxygen  systems  including  liquid  systems; 

b.  aircraft  pressurization  and  decompression  sickness; 

c.  acceleration  and  orientation; 

d.  clinical  aviation  medicine; 

e.  Flight  Surgeon  support  of  military  operations;  and 

f.  accident  and  incident  investigation  including  aviation 
pathology. 

The  following  subjects  are  outlined  briefly: 

a.  history  of  aviation  medicine, 

b.  pressure  suits; 

c.  treatment  of  dysbarism  and  submarine  medicine; 

d.  aircrew  selection  and  training; 

e.  principles  of  flight  and  aircraft  instrumentation; 

f.  human  engineering; 

g.  air  traffic  control  problems; 

h.  biostatistics; 

j.  aviation  public  health  and  industrial  hygiene; 

k.  space  medicine;  and 

m.  operational  problems. 

The  foregoing  subjects  are  covered  in  the  lectures  by  CFIEM  staff,  military  and  civilian  guest  lect¬ 
urers  and  by  films.  Use  is  made  of  practical  demonstrations,  tape  recorders,  slide  projection  and  other 
available  training  aids.  Field  visits  are  made  to  the  Directorate  of  Flight  Safety  (DFS),  the  Aeronautical 
Experimental  and  Test  Establishment  (AETE),  ,.ie  various  Command  Headquarters  for  briefings,  a  field  AMTU,  a 
major  air  traffic  control  centre,  and  an  aircraft  manufacturer.  In  order  to  give  the  Flight  Surgeons  as  var¬ 
ied  a  flying  familiarization  as  possible,  visits  are  made  to  bases  which  have  the  Primary  Flying  School,  the 
Flying  Trainino  School,  Operational  Training  Units  and  as  many  operational  bases  as  possible.  As  an  example, 
the  last  course  conducted  had  flight  experience  in  the  Chipmunk,  the  CL  41  Tutor  trainer,  the  T  33  Silver 
Star,  the  CF  101  Voodoo,  the  CHSS-2  Sea  king  ASM  helicopter,  the  Argus  Maritime  Patrol  aircraft,  the  L  19 
reconnaissance  aircraft  and  the  CH  ll2  Light  Observation  Helicopter.  The  field  trips  are  considered  to  be  a 
most  Important  part  of  the  Course  from  the  point  of  view  of  education,  orientation,  creation  of  interest  in 
aviation  and  an  appreciation  of  the  aviation  environment. 
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Students  are  assessed  on  a  multiple  choice  mid  term  examination,  a  practical  problem  Final  examinat¬ 
ion,  an  original  paper  and  an  accident  Investigation  exercise.  After  graduation  the  link  with  the  School  is 
not  broken.  Their  work  In  the  field  Is  assessed,  accident  boards  reviewed  and  Flight  Surgeons  have  direct 
access  to  the  School  and  Institute  on  aviation  medical  matters. 

Flight  Surgeons  have  further  opportunity  to  qualify  for  a  Certificate  In  Miltary  Medicine  (A)  the 
qualification,  criteria  for  which  are; 

a.  an  approved  Internship  of  at  least  one  year; 

b.  a  minimum  of  three  years  experience  as  a  general  duty  medical  officer  with  an  operational  unit, 
base  or  formation,  at  least  one  year  of  which  shall  be  employment  in  a  senior  medical  position 
of  that  unit,  base  or  formation,  or  credit  will  be  given  for  employment  at  CFIEM; 

c.  a  Diploma  in  Public  Health  or  Hospital  Administration  or  a  Master's  Degree  In  Public  Health,  In¬ 
dustrial  Health,  Hospital  Administration  or  Business  A’dminlstration ,  or  equivalent  civilian  train¬ 
ing  and  experience  In  health  or  business  administration; 

d.  a  minimum  of  two  years  service  experience  as  a  combatant  officer  or  equivalent,  in  one  of  the 
three  operational  environments,  or  successful  completion  of  the  Canadian  Land  Forces  Command  and 
Staff  College  or  Canadian  Forces  S*aff  College;  and 

e.  submission  and  acceptance  of  a  thesis  on  a  subject  directly  related  to  Military  Medicine,  and 
which  has  the  prior  approval  of  the  Surgeon  General. 

The  granting  of  specialist  qualification  in  Military  Medicine  by  the  Canadian  Forces  Medical  Council 
will  be  followed  by  the  awarding  cf  a  Certificate  of  Qualification  In  Military  Medicine.  This  certificate 
and  the  individual  officer's  records  will  be  annotated  to  show  Military  Medicine  (S),  (L),  or  (A),  denoting 
Sea,  Land  or  Air,  as  applicable. 

Opportunity  is  also  given  to  obtain  DPH,  MPH  or  MIH  degrees  from  recognized  universities  in  Canada 
and  the  USA.  Occasionally,  a  Canadian  Flight  Surgeon  has  the  opportunity  to  attend  the  residency  course  at 
the  USAF  School  of  Aerospace  Medicine. 

To  implement  the  Aeromedical  Training  Programme  for  aircrew  and  jet  passengers,  a  specialized  group 
of  competent,  professional  officers  are  necessary.  Aeromedical  Training  Officers  are  selected  from  Bioscle- 
nce  officers  and  must  be  trained  to  be  all  of  the  following; 

a.  instructors; 

b.  educators; 

c.  programne  managers; 

d.  active  in  aviation  and  associated  fields;  and 

e.  in  excellent  health  physically  and  mentally; 

The  aeromedical  training  officers  in  the  Canadian  Armed  Forces  are  essentially  drawn  from  two  sources; 

a.  university  graduates  holding  degrees  in  81ology,  Physics  or  related  fields.  These  candidates 
enter  military  service  directly  as  a  commissioned  officer. 

b.  experienced  Service  personnel  commissioned  from  the  ranks.  These  candidates  must  have  a  demon¬ 
strated  ability  in  Biology,  Physics  or  related  fields  and  formal  instruction. 

The  selected  graduate  officer  thus  on  entry  becomes  a  Medical  Associate  Officer  with  the  Biosciences 
specialty  classification  but  without  a  task  oriented  identification.  (HAO/Biosc).  Depending  on  his  back¬ 
ground,  he  can,  on  graduation  from  Common  Officers  Training,  be  posted  to: 

a.  Canad  an  Forces  Institute  of  Environmental  Madlclne  in  Toronto;  or 

b.  National  Defence  Medical  Centre  in  Ottawa. 

On  a  quota  basis  the  Bioscience  officer  Is  enrolled  in  a  military  field  medicine  course,  during  his 
first  year  of  active  service. 

During  his  second  year  of  duty  he  will  be  selected  Into  a  specialty  field  for  which  he  Is  best  suited. 
(At  this  point  progress  of  the  MAO/Blosc.,  commissioned  from  the  ranks  into  the  Aeromedical  Training  special¬ 
ty  runs  parallel  to  the  direct  entry  graduate  officer.)  If  selected  into  the  aeromedical  training  specialty 
field,  he  will  be  programmed  to  attend  the  following  courses  as  they  become  available: 

a.  USAF,  Physiological  Training  Officers'  Course; 

b.  USAF,  Life  Support  System  Programme; 

c.  pedagogy  training  at  the  Canadian  Forces  School  of  Instructional  Technique; 

d.  task  oriented  training  at  the  CFIEM; 
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e.  optional  training  In  Global  Survival  Concepts; 

f.  task  oriented  training  at  operational  Aeromedlcal  Training  Units  In  the  field. 

On  completion  of  the  listed  courses,  the  MAO/Biosc  officer  Is  assigned  to  the  School  of  Aviation  Med¬ 
icine  at  the  CFIEM,  or  he  Is  posted  to  an  operational  Aeromedical  Training  Unit  at  one  of  the  following  Com¬ 
mands  : 

a.  NATO  Air  Division  Europe; 

b.  Canadian  Forces  Training  Command; 

c.  Canadian  Forces  Air  Transport  Command;  or 

d.  Canadian  Forces  Air  Defence  Command. 

Once  assigned  Aeromedical  training  duties,  continuation  training  is  provided  as  follows: 

a.  USAF  Physiological  Training  Symposia; 

b.  biosciences  symposia  conducted  by  the  CFIEM  and  SAM;  3nd 

c.  aerospace  medicine  conferences. 

Appropriate  advanced  and  post  graduate  upgrading  can  be  applied  for  in  the  following  categories: 

a.  post  graduate  training  in  appropriate  discipline,  applicable  to  Service  requirements. 

b.  wing  standard  flying  training,  if  directly  in  the  interest  of  the  CAF, 

c.  CAF  Staff  School  or  Staff  College  training  as  appropriate, 

d.  USAF  Training  Programmer's  Course,  and 

e.  CAF  training  supervisor,  behavioral  writer,  or  other  appropriate  advanced  training. 

A  thoroughly  trained,  highly  experienced  and  valuable  officer  emerges  from  this  regimen. 

Bioscience  Technicians  for  the  Canadian  Forces  a n  trained  at  the  School  of  Aviation  Medicine.  Their 
duties  may  be  subdivided  into  four  sections: 

a.  operational  duties; 

b.  maintenance  duties; 

c.  administrative/clerical  duties,  and 

d.  instructional  duties. 

There  are  four  levels  of  Bioscience  Technician  progressing  in  levels  from  five  to  seven  and  in  rank 
from  Corporal  to  Chief  Warrant  Officer.  Recruits  for  training  as  Bioscience  Technician  normally  have  a  back¬ 
ground  as  a  Corporal  level  five  medical  assistant  but  recruits  may  be  accepted  from  other  trades  e.g.  Safety 
equipment  technician.  The  School  of  Aviation  Medicine  conducts  courses  for  levels  five  six,  six  B,  and 
seven  technicians.  Subjects  taught  in  the  courses  are  virtually  the  same  except  for  differences  in  emphasis 
and  level  of  knowledge.  The  emphasis  changes  from  operational  duties  through  to  supervisory  and  instruction¬ 
al  duties  from  level  five  to  level  seven.  The  level  five  course  is  of  three  months  duration  consisting  of 
60  instruction  days,  15  of  these  days  are  spent  on  an  instructors  training  course,  15  training  days  are  spe¬ 
nt  on  an  instrument  training  course,  five  training  days  are  spent  on  a  field  visit  to  ?n  AMTU;  the  remaining 
time  is  spent  at  CFIEM. 

The  level  six  course  is  of  one  years  duration  and  is  normally  commenced  imnediately  on  graduation 
from  the  level  five  course.  The  course  consists  of  a  rotating  internship  through  the  different  departments 
of  the  CFIEM  for  on  job  training,  students  are  assessed  against  performance  objectives  after  completing  a 
tour  in  each  department. 

The  level  seven  course  for  8ioscience  Technicians  consists  of  21  training  days.  In  order  to  qualify 
for  this  course,  students  must  be  level  six  Bioscience  Technicians  with  at  least  18  months  experience. 

Teaching  in  the  Bioscience  Technician  courses  is  in  the  areas  elecited  above.  These  areas  may  be  fur¬ 
ther  subdivided  as  follows: 

a.  Operational  duties 

(1)  operating  of  pressure  chambers  for  training,  research,  and  development  purposes; 

(2)  operating  of  breathing  gas  regulating  systems. 

f 3 )  operating  acceleration  and  anti-gravity  systems; 

(4)  fitting  anti-buffeting  headgear, 


(5)  assisting  specialist  officers  in  human  engineering  projects; 

(6)  assisting  in  the  development  and  modification  of  personal  protective  emergency  and 
safety  equipment; 

(7)  operating  of  recording  equipment  to  obtain  physical  and  physiological  data  in  con¬ 
junction  with  training  and  research  development  projects; 

(8)  May  on  a  voluntary  basis  act  as  a  test  suoject  and  analyse  and  report  physical  and 
physiological  findings;  ar.d 

(9)  ensuring  compliance  with  orders  pertaining  to  safety  precautions  and  emergency 
procedures . 

b .  Maintenance  duties 

(1)  inspecting  and  maintaining  pressure  chambers  and  associated  equipment; 

(2)  inspecting  and  maintaining  anti-G  suits; 

(3)  maintaining  and  calibrating  equipment  and  instruments  used  in  gathering  physical 
and  physiological  data; 

(4)  conducting  of  preventive  maintenance  and  permissible  repairs; 

(5)  ensuring  that  safety  precautions  are  observed  during  maintenance;  and 

(6)  inspecting  equipment  for  serviceability. 

c.  Administrative/Clerical  duties 

(1)  performing  administrative  duties  associated  with  the  trade  and  keeping  related 
records;  and 

(2)  assisting  in  inventory  control. 

d.  Instructional  duties 

(1)  instructing  junior  tradesmen  on  the  technical  aspects  of  the  trade  and  the  medical 
aspects  of  survival; 

(2)  demonstrating  the  use  of  anti -buffeting  headgear;  and 

(3)  assisting  In  the  operation  of  devices  peculiar  to  the  training  function  of  the  trade. 

In  the  past,  the  members  of  the  Flight  Safety  Officers  (FSO)  course  visited  CFIEM  for  a  period  of 
two  or  three  days.  This  period  of  time  has  been  curtailed  because  of  a  reduction  in  the  course  length  to 
two  weeks,  at  present  the  aeromedical  Input  to  the  course  consists  of  one  day  of  training.  An  attempt  is 
being  made  to  increase  the  time  available  for  aeromedical  training.  The  primary  purpose  of  the  aeromedical 
training  of  Flight  Safety  Officers  is  to  cross  refer  to  the  training  of  Flight  Surgeons  and  to  emphasize 
that  it  is  essential  that  the  Flight  Surgeon,  the  Flight  Safety  Officer,  the  Flight  Commanders  and  the  Sim¬ 
ulator  Operators  work  as  a  team  in  the  human  factors  area  of  flight  safety.  Included  in  the  present  instruc¬ 
tion  are  the  following  areas. 

1.  The  professional  relationship  between  the  Flight  Safety  Officer  and  the  Flight  Surgeon.  This 
section  stresses  the  confidential  nature  of  information  that  is  available  to  this  team  and  the 
ethics  involved  in  handling  it  constructively  in  the  interest  of  flight  safety. 

2.  The  signs  and  symptoms  of  early  stress  states.  A  series  of  20  cases  are  used  to  Illustrate 
early  stress  in  aircrew  and  the  part  played  by  the  FSO  In  their  detection. 

3.  The  "accident  orene"  individual.  This  concept  is  discussed  historically  and  practically  and 
advice  given  concerning  the  detection  of  the  accident  repeater. 

4.  Assessment  of  human  factors  contribution  to  aircraft  acci dents.  The  cause  factor  classifications 
are  examined  as  appli’d  to  actual  accidents,  Fhe  difficulties  of  1nterpre*1ng  these  in  the 
light  of  normal  human  capabilities  at  the  time  of  the  emergency  are  pointed  out.  The  dangers  of 
applying  expedient  factors  such  as  "pilot  error”  and  "error  of  judgement"  are  illustrated.  The 
role  of  the  Flight  Surgeon  in  the  Investigation  of  accidents  and  incidents  is  also  discussed. 

Not  Included  In  the  CFIEM  presentation  are  the  areas  of  personal  and  survival  equipment  teaching  and  aviat¬ 
ion  psychology.  These  topics  are  respectively  covered  by  lecturers  from  other  service  departments  and  a 
guest  lecturer  from  the  University  of  Southern  California  who  covers  fear  of  flying,  Illustrations,  witnesses 
to  accidents  and  mental  stress. 


PART  II 


Aeronedical  Training  of  air"**  and  jet  passengers  In  the  Canadian  Forces  conforms  with  the  recommen¬ 
dations  of  Stanag  3114.  A  pilot's  first  exposure  to  aeromedical  training  takes  place  at  the  Primary  cly1ng 
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School  where  the  Flight  Surgeon  gives  two  hours  of  Instruction,  with  emphasis  being  placed  on  flying  fitness 
and  In-flight  stresses  related  to  trapped  gases,  dysbarism  and  vestibular  function-  The  27  hour.,  of  flying 
In  single  engine  piston  aircraft  received  at  the  Primary  Flying  School  is  part  of  a  selection  process.  The 
student,  therefore,  receives  just  sufficient  aoromedlcal  training  to  make  him  aware  of  problems  he  may  en¬ 
counter  In  this  phase. 

Pilots  commencing  basic  flying  training  and  navigators  commencing  training  receive  37  hours  exposure 
to  aeromedical  training  before  course  commencement.  This  Instruction  Is  reinforced  during  course  training 
by  two  hours  of  lectures  from  the  Flight  Surgeon  with  emphasis  on  orientation  and  decompression  charter  tr¬ 
aining  type  III. 

Basic  flying  training  consists  of  130  hours  on  a  basic  jet  trainer  followed  by  advanced  training  of 
100  hours  on  an  advanced  jet  trainer  after  which  wings  are  awarded.  Pilots  are  then  transferred  to  operat¬ 
ional  training  units  where  they  are  trained  or  multi-engine,  rotary  wing,  instructional  or  high  performance 
jet  aircraft.  At  the  operational  training  units,  aircrew  receive  mission-oriented  aeromedical  training 
which  varies  according  to  aircraft  type,  mission  and  environment.  This  training  varies  from  six  to  12  in¬ 
structional  hours.  Refresher  training  Is  given  at  least  once  every  three  years,  more  frequently  in  some 
Commands.  Canadian  Forces  Minimum  requirement  calls  for  a  full  course  consisting  of  six  hours  of  academic 
Instruction  and  a  hypobarlc  chamber  flight.  This  training  is  again  mission  oriented.  Ejection  procedure 
training  is  given  at  more  frequent  Intervals  varying  upwards  from  30  days  in  pilot  basic  training. 


SUMMARY  OF  AEROMEDICAL  TRAINING  FOR 
AIRCREW  Ai«0  JET  PASSENGERS 


PLACE 

COURSE  LENGTH 

TOPICS 

PFS 

TWO  HOURS 

FLYING  FITNESS 

IN-FLIGHT  STRESSES  - 

TRAPPED  GASES 

DYSBARISM 

VESTIBULAR  FUNCTION 

TRAINING  COMMAND 

37  HOURS 

AS  PER  STANAG  3114 

AMTU 

LESS  PRACTICAL  SURVIVAL 

BASIC  FLYING  SCHOOL 

TWO  HOURS 

ORIENTATION 

SURVIVAL  SCHOOL 

10  DAYS 

LAND  SURVIVAL  -  SUMMER  BUSH 

-  WINTER  BUSH 

-  ARCTIC 

OPERATIONAL  TRAINING  UNIT 

AMTU'S 

SIX-12  HOURS 

MISSION  ORIENTED  PROGRAMMES 

ALL  AMTU'S 

SIX  HOURS 

REFRESHER  COURSES  AS  PER 

STANAG  3114 

All  traininy  In  the  Canadian  Forces  is  performance  oriented.  Methods  used  in  training  are  academic 
lectures  making  full  use  of  all  available  training  aids  such  as  slides,  films,  a.,d  tapes.  Demonstrations 
are  given  making  use  of  simulators  e.g.  all  aircrew  have  experience  in  decompression  chamber  flight,  Barany 
chair  demonstration,  a  static  ejection  seat  systems  trainer  and  a  tallistic  ejection  experience  in  the  Mar¬ 
tin  Baker  tower.  Water  sur.lval  training  Is  received  In  swimming  pools  or,  at  some  OTU’s,  in  lakes;  the 
maritime  OTU  gives  survival  training  In  the  sea.  Other  than  water  survival,  the  survival  training  given  by 
AMTU's  Is  academic  only.  After  graduation,  ai-  rew  receive  survival  training  at  the  Canadian  Forces  Surviv¬ 
al  School.  Examinations  in  the  Canadian  Forces  training  system  are  also  performance  oriented,  where  poss¬ 
ible  e.g.  dealing  with  hypoxic  incidents  in  the  decompression  chamber.  If  ecademic  questions  are  used  they 
must  all  be  completely  relevent,  l.e.  the  student  must  need  to  know  the  information  asked  for  in  order  to 
do  his  job,  e.g.  he  Is  not  asked  to  define  or  differentiate  between  different  types  of  hypoxia;  rather,  he 
Is  asked  to  describe  the  vital  actions  if  hypoxia  Is  suspected. 

The  "closed- loop"  Integrated  training  system  In  use  In  the  Canadian  Forces  consists  of  the  following 
steps  when  applied  to  Aeromeo^cal  Training, 

a.  At  Canadian  Forces  Headquarters  {CFHQ}  a  job  analysis  Is  made  and  trade  specification  (for  air¬ 
crew)  are  produced. 

b.  At  Training  Cownand  Headquarters  (TCHQ)  Course  Training  Standards  (CTS)  are  prepared  from  the 
trade  specifications.  The  CTS  contains; 


-6 


(1)  the  intent  of  the  training  operation, 

(2)  the  expected  student  performance  on  course  completion, 

(3)  the  conditions  under  which  the  student  must  be  able  to  perform  e.g.  aircraft 
emergency  at  altitude, 

(4)  a  statement  of  precisely  how  well  the  task  must  be  performed,  and 

(5)  a  guideline  to  evaluate  student  performance  at  course  completion. 

c.  At  Aeromedical  Training  Units  (AMTU)  the  most  critical  document  is  produced,  the  Course 
Training  Plan  (CTP).  This  is  a  Unit  document  retained  by  the  AMTU  and  changed  to  suit 
performance  objectives,  the  performed  task  requirements  change  as  missions  change.  The 
CTP  contains  the  following  directives  for  Instructors: 

(1)  lesson  specifications  and  enabling  objectives; 

(a)  methodology 

(b)  training  aids 

(c)  course  time,  and 

(d)  tests 

(2)  sequence  timing,  and 

(3)  skill  and  knowledge  elements. 

d.  At  TCHQ  (Standards  Evaluation)  standards  performance  checks  are  administered  by  evaluation 
teams.  Students  graduating  from  AMTU's  are  evaluated. 

e.  Finally,  user  Coimands  validate  the  performance  of  the  graduate.  Validation  findings  are 
submitted  to  CFHQ  and  to  TCHQ.  On  the  basis  of  these  reports,  trade  specifications  and 
Course  Training  Standards  are  re-assessed  and  re-written. 

The  "loop"  is  now  closed  producing  performance  oriented  aeromedical  training. 


*  TRAINING  smut 


PICK  Ess  STEP  PRODUCT 
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At  present  a  great  deal  of  reorganization  In  the  field  of  aeromedical  training  is  being  contempl¬ 
ated  In  the  Canadian  Forces.  The  biggest  changes  will  be  seen  In  the  training  given  by  the  AMTU's  attach¬ 
ed  to  OTU's,  this  training  will  become  even  more  objective  and  mission  oriented.  A  paper  on  this  topic 
will  be  read  later  In  this  meeting. 

The  School  of  Aviation  Medicine  Is  at  present  the  only  teaching  organization  in  Canada  giving  aero- 
medical  training.  Assistance  has  been  given  for  some  years  to  private  flying  clubs,  commercial  organizat¬ 
ions  and  civilian  government  departments.  Academic  lectures  and  demonstrations  are  given  for  the  most  part, 
although  the  advent  of  high  performance  jet  aircraft  In  the  executive  field  has  Increased  the  demand  for 
decompression  training.  Since  a  civilian  organization  Is  being  formed  to  give  this  training,  the  Canadian 
Forces  Role  should  diminish. 

This  paper  has  described  the  aeromedical  training  of  personnel  in  the  Canadian  Forces  who  are  con¬ 
cerned  directly  with  the  operation  of  aircraft  or  with  the  teaching  of  aeromedical  subjects  to  these  per¬ 
sonnel.  Success  in  this  training  programme  Is  achieved  through  the  joint  efforts  of  the  Aeromedical  Train¬ 
ing  Units  In  the  field,  the  Operational  Training  Units,  Training  Command,  the  Canadian  Forces  Survival  Sch¬ 
ool,  the  Canadian  Forces  Institute  of  Environmental  Medicine  and  the  School  of  Aviation  Medicine.  This  sys¬ 
tem  produces  aircrew  best  equiped  to  meet  the  challenges  presented  by  the  operation  of  sophisticated  complex 
aerodynamic  systems  In  a  hostile  environment.  The  integrity  of  the  military  mission  depends  upon  the  effec¬ 
tiveness  of  an  aeromedical  training  programme. 
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SUMMARY 


The  Aerospace  Medicine  Program  of  the  United 
States  Air  Force  functions  to  promote  and 
maintain  the  physical  and  mental  health  of 
Air  Force  personnel.  Flight  Suroeons  are 
required  at  all  levels  of  command  to  manage 
and  participate  in  this  program.  The  content 
and  method  of  teaching  various  courses  at  the 
United  States  Air  Force  School  of  Aerospace 
Medicine  to  provide  trained  physicians  for 
these  requirements  are  presented. 
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EDUCATION  OP  THE  UNITED  STATES  AIR  FORCE  FLIGHT  SURGEON 

With  each  significant  advance  in  aerospace  technology  the  aircrew  member  has  been 
subjected  to  an  cnuirely  new  environment  demanding  the  utmost  skill  of  the  flight  sur¬ 
geon  for  his  continual  survival.  In  reviewing  the  technological  advances  of  just  the 
last  half  century  the  aircrew  man  appears  to  have  been  traveling  a  very  narrow  path 
between  maximum  performance  of  man  and  machine  and  complete  catastrophe.  In  a  sense 
this  individual  has  lived  under  the  constant  threat  of  being  overtaken  by  the  machine 
and  overcome  by  the  new  environment  in  which  he  has  been  placed.  The  broadly  conceived 
aerospace  medicine  program  of  the  United  States  Air  Force,  directed  by  our  flight  sur¬ 
geons.  was  initiated  with  the  principal  objective  being  the  continued  maintenance  of 
the  flyer  at  the  highest  possible  state  of  effectiveness  under  all  circumstances.  For 
the  past  half  century  the  United  States  Air  Force  School  of  Aerospace  Medicine  has  con¬ 
ducted  educational  programs  to  provide  flight  surgeons  with  the  knowledge  and  ability  to 
accomplish  this  objective.  The  mission  of  the  Education  Division  of  the  School  is  much 
the  same  as  that  assigned  to  the  School  for  Flight  Surgeons  fifty  years  ago.  Course  con¬ 
tent  and  methods  of  teaching  have  constantly  been  modified  to  meet  the  changing  needs  and 
requirements . 

Of  the  new  physicians  entering  the  Air  Force  each  year  for  their  obligated  two-year 
tour  of  duty,  those  who  volunteer  for  flight  duty  are  commissioned  and  ordered  directly 
from  civilian  status  to  the  School  ot  Aerospace  Medicine  for  a  two-week  course  in  basic 
indoctrination  to  the  military.  The  principal  objective  of  these  two  weeks  of  training 
is  to  convert  the  civilian  physician  to  a  military  medical  officer.  Admittedly,  this  is 
a  short  period  for  such  a  task;  however,  this  course  is  followed  immediately  by  nine 
weeks  of  study  in  our  Aerospace  Medicine  Primary  Course.  Over  13,000  flight  surgeons 
have  been  trained  in  this  course  which  has  varied  in  length  over  the  years  from  as  short 
as  eight  weeks  to  as  long  as  six  months,  depending  on  requirements.  Since  most  of  the 
physicians  trained  in  this  program  will  return  to  civilian  life  at  the  end  of  their  twe- 
year  commitmenc,  we  must  get  them  out  to  field  duty  as  quickly  as  possible  for  maximum 
utilization.  Our  present  nine-week  program  appears  to  meet  this  objective  of  adequate 
training  balanced  against  maximum  field  utilization. 

To  understand  the  subject  matter  of  this  course,  I'd  like  to  review  briefly  our 
aerospace  medicine  program  in  the  United  States  Air  Force.  With  the  specific  objective 
of  promotion  and  maintenance  of  the  physical  and  mental  health  of  Air  Force  personnel, 
this  program  was  conceived  to  draw  together  under  one  functional  area  all  medical  and 
related  disciplines  required  to  support  flying,  missile  and  space  operations;  to  super¬ 
vise  maintenance  of  a  healthful  environment  within  the  entire  military  community;  and  to 
assure  safe  and  healthful  working  conditions  in  all  military  industrial  activities.  This 
program  at  base  level  must  be  supervised  and  managed  by  the  flight  surgeon  or  flight 
medical  officer  and  is  subdivided  into  three  functional  areas. 

The  flight  medicine  program  is  specifically  dedicated  to  the  anticipation  and  recog¬ 
nition  of  medical  and  environmental  problems  of  the  aircrew  member  and  the  proper  use  of 
available  means  to  prevent  or  solve  these  problems.  The  physical  and  psychological  selec¬ 
tion  of  aircrew  members  remains  one  of  the  primary  missions  of  aerospace  medicine.  Once 
selected,  the  maintenance  by  periodic  examination  and  observation  becomes  the  primary 
concern  of  the  flight  surgeon.  In  this  manner  we  hope  to  promote  flying  safety  and  pro¬ 
long  the  effective  career  of  the  aircrew  member.  Through  regular  and  frequent  flights 
the  flight  surgeon  is  expected  to  become  familiar  with  the  operational  aircraft  and  con¬ 
tribute  his  knowledge  to  the  requirements  for  design  and  development  of  future  aerospace 
vehicles.  The  flight  surgeon  is  expected  to  participate  in  survival  training  and  is  very 
active  in  all  areas  of  aeromedical  evacuation  of  patients.  He  must  be  completely  fami¬ 
liar  with  all  life  support  equipment  and  knowledgeable  in  the  physiological  changes  asso¬ 
ciated  with  all  flight  activity.  All  air  traffic  control  personnel  also  come  under  the 
supervision  of  the  flight  surgeon.  In  accomplishing  these  duties  v/e  stress  a  very  close 
association  with  the  assigned  crew  members  n  order  to  know  their  individual  capabilities. 
Complete  knowledge  of  the  operational  mission  of  the  units  supported  is  essential  for  the 
flight  surgeon.  He  must  participate  in  all  flying  activities  of  his  unit  for  intimate 
knowledge  of  the  environment  in  which  his  patients  are  working. 

The  health  of  the  aircrew  member  and  his  effectiveness  in  meeting  mission  objectives 
are  intimately  correlated  with  the  health  and  effectiveness  of  the  entire  community.  For 
this  reason  the  military  public  health  program  concerns  itself  with  all  aspects  of  the 
environment  of  an  operational  air  base.  This  portion  of  the  program  is  intimately  con¬ 
cerned  with  the  maintenance  of  adequate  immunizations  and  the  epidemiology  of  disease. 

A  healthy,  well-adjusted  family  unit  plays  a  major  role  in  the  effectiveness  of  the  air¬ 
crew  member.  For  this  reason  family  care  is  stressed  as  a  portion  of  the  flight  surgeon's 
duties.  Constant  surveillance  of  the  working  environment  by  the  flight  surgeon  ensures 
the  healthiest  possible  personnel  to  maintain  our  aerospace  vehicles  for  mission  accom¬ 
plishment.  This  is  the  objective  of  the  occupational  medicine  program. 
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The  Aerospace  Medicine  Primary  Course  is  specifically  designed  to  '..rain  our  base 
level  flight  medical  officers  who  will  supervise  the  program  as  described  above.  Since 
this  constitutes  the  bulk  of  our  workload  and  probably  represents  your  primary  interests, 
I  would  like  to  present  a  detailed  picture  of  the  course  content.  During  the  nine  weeks 
of  instruction  the  course  contains  approximately  368  hours  broken  down  into  major  sub¬ 
headings  as  follows: 

HOURS  CUM.  TOTAL 


Aerospace  Medicine 

133 

133 

ENT 

29 

162 

Aerospace  Physiology 

20 

182 

Oxygen  Equipment 

4 

186 

Altitude  Indoctrination 

8 

194 

Aircraft  Escape 

11 

205 

Ophthalmology 

41 

246 

Preventive  Medicine 

47 

293 

Exercise  Physiology 

26 

319 

Internal  Medicine 

14 

333 

psychiatry 

7 

340 

Neurology 

2 

342 

Administrative  Time 

26 

368 

from  this  outline  you  will  see  that  the  block  of  instruction  entitled  "Aerospace  Medi¬ 
cine"  makes  up  slightly  more  than  one-third  of  the  total  program.  It  is  here  that  we 
teach  administrative  management  of  the  aircrew  member  insofar  as  his  health  and  welfare 
is  concerned.  The  following  breakdown  of  this  large  block  of  instruction  will  illustrate 
the  areas  of  interest: 

HOURS 


1.  Introduction  (Introduction  to  Course, 

History  of  Aerospace  Medicine,  What  is  3 

a  Flight  Surgeon?) 

2.  physical  Standards  &  Medical  Examinations  11 

3.  Aerospace  Medicine  Management  Practices  11 

4.  Clinical  Aerospace  Medicine  11 

5.  Physical  Fitness  &  Aircrew  Conditioning  2 

6.  Aerospace  Safety  &  Accident  Investigation  22 

7.  Disaster  Defense  Training  6 

8.  Flight  Principles  &  Human  Factors  in 

Aircraft  Systems  &  Operations  21 

9.  Air  Warfare  Operations  12 

10.  Major  Command  Briefings  6 

11.  Aeromedical  Evacuation  6 

12.  Survival  14 

13.  Other  Aspects  of  Aerospace  Medicine  8 

Total  133 


You  will  note  from  this  outline  the  large  block  of  21  hours  on  flight  principles. 

We  have  found  through  experience  that  the  physician  who  knows  the  machines  that  his 
patients  will  fly  will  become  much  better  acquainted  with  the  aircrew  members  in  a 
shorter  period  of  time  and  will  have  a  much  better  idea  of  the  problems  encountered  in 
flight.  In  other  words,  a  better  rapport  is  established  at  an  earlier  date.  Another 
large  block  of  hours  here  is  devoted  to  aerospace  safety  and  accident  investigation.  I 
will  discuss  the  technique  of  teaching  this  later.  These  base  level  flight  surgeons  are 
in  most  instances  the  first  physicians  to  arrive  at  an  accident  scene;  and  we  are  com¬ 
pletely  dependent  upon  them  for  collection  of  all  statistics  utilized  in  our  safety  pro¬ 
grams,  equipment  modification  and  other  material  used  in  devising  our  safety  programs. 
They  must  be  thoroughly  grounded  in  accident  investigation  techniques  or  the  statistics 
that  we  collect  are  completely  worthless. 

The  next  largest  block  of  hours  taught  are  those  of  the  clinical  medicine  subjects 
that  are  our  biggest  concern  in  the  flight  environment.  A  total  of  93  hours  are  taught 
in  these  subjects  as  follows: 


ENT  HOURS 

1.  Clinical  Aeromedical  ENT  13 

2.  Vestibular  Function  u  Dysfunction  7 

3.  Audiology  _9 

29 


OPHTHALMOLOGY  HOURS 

1.  Introduction  to  Aerospace  Ophthalmology  1 

2.  Basic  Science  11 

3.  Clinical  Ophthalmology  6 

4.  Practical  Application  16 

5.  Special  Considerations  in  Aerospace 

Ophthalmology  7 

41 

INTERNAL  MEDICINE 

1.  Cardiology  9 

2.  Hypertension  1 

3.  Hematology  1 

4.  Syncope  1 

5.  Pulmonary  Disease  1 

6.  Gastrointestinal  Disease  1 

14 

PSYCHIATRY 

1.  Personality  Structure  of  Flyers  and 

Missileers  1 

2.  Special  Operational  Stress  2 

3.  Forensic  Psychiatry  1 

4.  Selection  and  Disposition  2 

5.  Minor  Psychiatric  Problems  of  Aeromedioal 

Importance  1 

7 

NEUROLOGY 

1.  Neurologic  Problems  in  Aerospace  Medicine  2 


Primary  interest  areas  here,  as  you  see,  are  otolaryngology,  ophthalmology,  internal 
medicine,  and  psychiatry.  Most  of  the  instruction  in  otolaryngology  and  ophthalmology 
is  conducted  in  rotational  sessions  where  the  class  is  divided  into  smaller  groups  for 
individual  attention  in  examining  techniques  and  the  practical  application  of  knowledge 
acquired  both  in  this  course  and  in  medical  schools.  The  hours  on  internal  medicine, 
psychiatry,  and  neurology  are  all  conducted  as  lecture  presentations  as  we  do  not  have 
the  time  nor  the  patient  load  available  for  individual  case  studies.  All  of  these  lec¬ 
tures  stress  the  aeromedical  implications  of  the  various  conditions  rather  than  discuss¬ 
ing  specific  disease  processes. 

A  block  of  43  hours  is  devoted  to  aerospace  physiology,  altitude  indoctrination 
and  emergency  escape  from  aircraft.  A  detailed  breakdown  of  this  block  is  as  follows: 


AEROSPACE  PHYSIOLOGY  HOURS 

1.  The  USAF  Physiological  Training  Program  1 

2.  Physics  of  the  Atmosphere  1 

3.  Respiration  and  Circulation  1 

4.  Hypoxia  2 

5.  Hyperventilation  1 

6.  Pressure  Breathing  1 

7.  Thermal  Problems  in  Aircraft  Operations  1 

8.  Acceleration  2 

9.  Medical  Management  of  Decompression 

Sickness  2 

10.  Decompression  Sickness  Problems  2 

11.  Hyperbaric  Physiology  2 

12.  Cabin  Pressurization  2 

13.  Physiological  Incidents  1 

14.  Personal  Equipment  1 

20 

OXYGEN  EQUIPMENT 

1.  Oxygen  Equipment  4 

ALTITUDE  INDOCTRINATION 

1.  Low  Altitude  Indoctrination  4 

2.  High  Altitude  Indoctrination  4 

8 

AIRCRAFT  ESCAPE 

1.  Emergency  Escape  from  High  Performance 

Aircraft  2 

2.  Practical  Methods  of  Instruction  in 

Parachuting  1 
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AIRCRAFT  ESCAPE  (Cont'd)  HOURS 

3.  Ejection  Seat  Train ing  4 

4.  Parachute  Descent  and  Landing  Techniques  4 

11 

The  flight  surgeon  must  be  completely  familiar  with  the  physiological  problems  of  flight 
at  altitude  not  only  for  his  own  benefit  in  flight,  but  for  the  purpose  of  instructing 
aircrew  personnel  in  these  areas.  You  will  notice  in  the  aerospace  physiology  that  de¬ 
compression  sickness  and  hyperbaric  physiology  are  included.  We  now  have  eight  locations 
throughout  the  world  where  hyperbaric  chambers  are  available  for  the  therapy  of  decom¬ 
pression  sickness.  Those  physicians  going  to  these  locations  are  retained  at  the  School 
of  Aerospace  Medicine  for  an  additional  two  weeks  for  a  course  in  hyperbaric  medicine. 

All  students  are  given  indoctrination  in  the  altitude  chamber  that  includes  an  emergency 
decompression  to  extreme  altitude  where  pressure  breathing  equipment  must  be  utilized. 
Each  student  is  given  an  opportunity  to  ride  our  ejection  seat  trainer  that  Dr.  Dunn  will 
discuss  later  in  the  program.  In  small  rotational  groups,  all  students  are  taught  the 
proper  methods  for  parachute  descent  and  landing  techniques. 

In  teaching  this  large  class  every  effort  is  made  to  keep  didactic  classroom  lec¬ 
tures  to  a  minimum  and  utilize  the  technique  of  small  rotational  groups  to  provide  a 
more  intimate  instructor-3tudent  relationship.  All  visual  aids  are  utilized.  Closed 
circuit  television  has  been  an  excellent  adjunct  in  our  teaching  program.  This  has  been 
especially  useful  in  presenting  detailed  data  such  as  the  various  administrative  forms 
that  are  required  for  management  of  the  aerospace  medicine  program.  We  try  to  avoid  the 
"talking-face"  type  presentation  on  television?  however,  we  do  have  an  excellent  file  of 
television  tapes  that  can  be  used  when  specific  instructors  are  not  available.  As  an 
example,  we  completed  an  excellent  color  television  presentation  of  Dr.  Hubertus  Strug- 
hold's  lecture  on  the  physiological  clock.  A  recent  innovation  has  been  the  use  of 
mock-ups  for  the  teaching  of  aircraft  accident  investigation.  Here,  an  old  aircraft 
fuselage  is  used  for  simulated  aircraft  accidents,  and  moulages  and  theatrical  makeup 
arc  used  to  simulate  casualties.  Actual  case  files  of  accidents  are  used  as  a  protocol, 
and  malfunctions  of  life  support  equipment  are  placed  on  the  casualties  or  portions  of 
the  aircraft  or  ejection  seats.  Students  are  required  to  investigate  this  mock  setup 
and  report  their  findings.  This  also  reinforces  our  teaching  of  the  management  of  mass 
casualty  situations. 

After  one  year  of  field  duty  as  a  flight  medical  officer,  the  physician  may  enter 
our  Aerospace  Medicine  Residency  training  program.  This  residency  is  a  three-year  pro¬ 
gram,  the  first  year  being  conducted  at  a  recognized  school  of  public  health  where  the 
student  earns  a  Master's  Degree  in  Public  Health.  The  second  year  is  conducted  at  the 
School  of  Aerospace  Medicine,  and  the  third  year  is  spent  at  an  established  training 
site  under  the  preceptorship  of  a  board-certified  specialist  in  aerospace  medicine. 

This  program  was  designed  to  provide  career  flight  surgeons  in  the  Air  Force  with  the 
training  needed  to  supervise  the  entire  aerospace  medicine  program  from  a  staff  and 
command  level. 

During  the  first  year  we  encourage  the  students  to  get  as  much  training  as  possible 
in  community  health  programs  such  as  the  epidemiology  of  disease,  public  health  adminis¬ 
tration,  and  environmental  health.  They  also  get  good  background  education  in  medical 
statistics . 

The  second  year  at  the  School  of  Aerospace  Medicine  involves  an  in-depth  study  of 
all  of  the  subjects  previously  described  for  the  Primary  Course.  In  addition,  these 
physicians  are  given  approximately  20  hours  of  pilot  training  in  our  primary  jet  trainer. 
They  are  taken  through  the  jet  qualification  protocol  up  to  solo  flight.  We  do  have  a 
few  of  our  residents  who  have  qualified  for  and  been  allowed  to  take  the  full  year's 
training  as  pilots  and  awarded  the  rating  of  pilct-physiciana .  This  flight  training 
gives  the  resident  first-hand  knowledge  cf  the  stresses  of  learning  to  fly  a  high- 
performance  aircraft  and  makes  him  a  much  more  valuable  member  of  the  aerospace  team. 
Eight  weeks  are  spent  on  the  consultation  service  managing  patients  referred  from  all 
over  the  Air  Force  for  problem  situations  that  could  not  be  resolved  at  base  level. 

Here  the  resident  is  given  an  in-depth  study  of  the  aeromedical  implications  of  all  the 
medical  conditions  that  plague  the  aircrew  member.  He  is  required  to  evaluate  these 
patients,  present  his  findings  to  the  senior  medical  staff,  and  recommend  the  course  of 
action  for  the  solution  of  the  problems.  During  the  second  year  the  entire  residency 
class  attends  the  one-week  arctic  survival  course  conducted  at  Eielson  Air  Force  Base  in 
Alaska  and  the  one-week  tropical  survival  course  conducted  at  Albrook  Air  Force  Base  in 
Panama,  "everal  other  field  trips  are  made  for  the  purpose  of  obtaining  first-hand 
knowledge  of  the  conduct  of  the  aerospace  medicine  program  in  our  various  major  air 
command  headquarters.  We  also  enjoy  very  much  a  visit  to  tho  Canadian  Institute  of 
Environmental  Medicine  in  Toronto,  Canada,  and  brief  visits  to  both  the  Army's  aviation 
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school  and  the  U.S.  Navy  Institute  of  Aerospace  Medicine.  Each  resident  is  required  to 
complete  a  basic  research  project  involving  the  collection  and  analysis  of  data  obtained 
from  original  research.  Evaluation  of  the  resident's  progress  is  accomplished  through 
oral  examinations  conducted  by  senior  specialists  in  the  field  of  aerospace  medicine  at 
periodic  intervals  during  the  year. 

During  the  third  year  of  the  formal  training  program  the  resident  is  assigned  to 
a  surgeon's  office  at  one  of  our  major  air  commands  or  to  other  training  sites  where 
broad  coverage  of  the  aerospace  medicine  program  ca  be  studied  under  the  precepiorship 
of  a  senior  specialist.  This  provides  a  twelve-month  period  of  practical  application  of 
all  the  training  in  a  close  personal  relationship  with  well  qualified  sup  rvisors. 

Each  year  personnel  from  the  Education  Divis-on  of  the  School  of  Aerospace  Medicine 
visit  many  bases  throughout  the  Air  Force  to  evaluate  i he  results  of  our  training  pro¬ 
grams.  It  is  during  these  visits  that  we  review  the  requirements  of  our  major  air 
command  and  operational  base  units.  Personal  contact  is  made  with  graduates  of  all  of 
our  training  programs,  and  we  obtain  the  frank  evaluation  of  each  course  from  former 
students  who  have  been  practicing  in  this  specialty  for  varying  periods  of  time.  The 
results  of  these  visits  are  used  to  modify  or  revise  course  content  and  teaching  methods. 
This  has  proved  to  be  an  extremely  valuable  management  tool  in  our  educational  mission. 

It  allows  us  to  constantly  update,  modify,  or  revise  programs  to  meet  operational  require¬ 
ments  . 

I  have  described  briefly  two  of  cur  programs  for  the  education  of  the  United  States 
Air  Force  Flight  Surgeon.  A  detailed  breakdown  of  course  content  and  method  of  teaching 
the  Aerospace  Medicine  Primary  Course  has  been  presented.  I  do  not  wish  to  imply  that 
this  is  a  static,  fixed  course  of  instruction.  Basically,  this  course  will  remain  as  I 
have  presented  it.  But  as  our  mission  and  operational  requirements  change  frequently, 
we  sincerely  hope  to  remain  flexible  enough  so  that  our  flight  surgeon  graduates  will 
continue  to  support  the  aircrew  member  in  whatever  environmental  situation  he  may  find 
himself. 


AVIATION  MEDICINE  TRAINING  PROGRAMS  IN  THE  U.S,  ARMY 


William  G.  Caput,  Major,  Medical  Corps,  USA,  Deputy  Director 

Department  of  Aeromedical  Education  and  Training 
U.S,  Amy  Aviation  School,  Fort  Rucker,  Alabama  36?60 
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SUMMARY 


AVIATION  MEDICINE  TRAINING  PROGRAMS  IN  THE  U.S.  ARMY 


a.  Basic  Army  Flight  Surgeon  Training  Program  -  A  discussion  of  the  Army  basic  course  in  Aviation 
Medicine,  to  include  training  objectives,  scope  of  curriculum,  and  course  content.  Particular  emphasis 
will  be  placed  upon  methodology  of  instruction  and  utilization  of  newer  teaching  techniques  and  aids, 
which  include  in-house  educational  television  productions,  specialized  training  aids  and  programed 

i nstruc  tion. 

b.  Intermediate  and  Specialized  Army  Aviation  Medicine  Training  Programs 

(1)  a  discussion  of  courses  offered  to  recent  Army  graduates  of  either  Air  Force  or  Navy  primary 
training  programs. 

(2)  A  discussion  of  a  specialty  orientation  course  offered  to  senior  medical  department  personnel 
to  acquaint  them  with  Army  Aviation  and  Army  Aviation  Medicine. 

c.  Advanced  Army  Aviation  Medicine  Training  Program  -  A  discussion  of  the  Army  participation  in  the 
Aerospace  Medicine  Residency  Training  Program,  Particular  emphasis  placed  upon  Phase  III  training  which 
is  conducted  at  Fort  Rucker,  Alabama.  Program  objectives  and  course  content  will  be  presented  along  with 
resident  responsibilities. 

d.  Physiological  Training  Programs  for  Army  Flying  Personnel  -  A  discussion  of  physiological  training 
for  Army  aviators  will  be  presented.  This  will  include  both  general  subject  areas  and  specialized  physio¬ 
logy  training  for  selected  aircraft  aircrews. 
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Fort  Rucker  is  the  home  of  the  Array  Aviation  Center  anti  Aviation  School,  located  in  the  south¬ 
eastern  section  of  Alabama  in  an  area  where  good  weather  prevails  the  great  majority  of  the  time 
and  is  ideally  suited  for  aviation  training. 

The  Army  Aviation  School  has  the  mission  to  train  aviators,  mechanics,  and  other  aviation  specialists. 

During  the  fiscal  year  1969,  7785  initial  entry  rotary  wing  (7170)  and  fixed  wing  (615)  Army 
aviators  were  trained,  which  represents  a  300-man  graduating  class  every  two  weeks.  In  addition 
to  pilot  training,  numerous  officer  and  enlisted  specialty  training  programs  are  conducted,  which 
include  air  traffic  controllers,  maintenance  personnel,  warrant  officer  career  programs  and  flight 
surgeon  programs. 

Aeromedical  Training  and  Services 

Aeromedical  training  and  aeromedical  services  which  are  the  subject  of  this  paper  include 

a.  Basic  Army  Flight  Surgeon  Training  Program.  The  Army's  basic  course  in  aviation  medicine, 
training  objectives,  scope  of  curriculum,  and  course  content.  Particular  emphasis  will  be  placed 
upon  methodology  of  instruction  and  utilization  of  newer  teaching  techniques  and  aids,  which  include 
in-house  educational  television  productions,  specialized  training  aids  and  programed  instruction. 

b.  Intermediate  and  Specialized  Army  Aviation  Medicine  Training  Programs 

(1)  Courses  offered  to  recent  Army  graduates  of  either  Air  Force  or  Navy  primary  training 
programs . 

(2)  A  specialty  orientation  course  offered  to  senior  medical  department  personnel  to  acquaint 
them  with  Army  aviation  and  Array  aviation  medicine. 

c.  The  Advanced  Army  Aviation  Medicine  Training  Program  -  the  Army's  participation  in  the 
Aerospace  Medicine  Residency  Training  Program,  with  particular  emphasis  upon  Phase  Ill  training 
which  is  conducted  at  Fort  Rucker,  Alabama.  Program  objectives  and  course  content  will  be 
presented  along  with  resident  responsibilities. 

d.  Physiological  Training  Programs  for  Army  Flying  Personnel,  including  both  general  subject 
areas  and  specialized  physiology  training  for  selected  aircraft  aircrews. 

e.  The  Army  Aeromedical  Consultation  Service,  an  educational  and  research  aspect  of  the 
Phase  III  Aerospace  Medicine  Residency  Program. 

Department  of  Aeromedical  Education  and  Training  (DAET) 

The  Department  of  Aeromedical  Education  and  Training,  U.S.  Army  Aviation  School,  Fort  Rucker, 

Alabama,  has  the  overall  mission  to  advise  the  Commanding  General  of  the  U.S.  Army  Aviation  School 
on  all  matters  pertaining  to  aeromedical  education  and  training.  In  brief,  to  be  responsible  for 
the  Army  Aviation  Medicine  Training  Program. 

Historically,  orior  to  1963  the  Army  depended  upon  the  Air  Force  and  Navy  to  train  its  flight 
surgeons.  As  Army  aviation  began  to  expand  in  the  early  1960's,  primarily  as  a  result  of  Vietnam, 
the  need  for  medical  support  personnel  also  increased.  It  became  apparent  that  to  continue  to  rely 
on  the  Air  Force  and  Navy  training  programs  for  our  graduate  flight  surgeons  was  both  uneconomical 
and  impractical,  due  to  the  projected  numbers  involved.  Therefore,  in  1963  Department  of  the  Army 
directed  that  the  U.S.  Army  Aviation  School  begin  an  in-house  Army  flight  surgeon  training  program 
to  meet  the  medical  support  demands  of  ar.  expanding  Army  aviation  program. 

To  implement  this  new  mission,  the  Department  of  Aero.,edical  Education  and  Training  was  organized 
as  a  department  in  the  Aviation  School  in  i964  and  has  continuously  functioned  at  a  department 
level  since  the  inception  date.  Internally,  DAET  is  organized  into  a  Professional  Education 
Division  and  a  Technical  Training  Division  and  has  a  staff  of  five  officers,  six  enlisted  and  two 
civilians . 

Basic  Army  Flight  Surgeon  Training  Program 

This  program  is  the  U.S.  Army's  7-week  basic  course  in  aviation  medicine  that  is  conducted  by  the 
Department  of  Aeromedical  Education  and  Training  of  the  U.S.  Army  Aviation  School.  The  program  was 
developed  by  taking  the  syllabi  of  the  Air  Force  end  Navy  courses  and  eliminating  areas  such  as 
specific  administrative  procedures,  regulations,  and  problems  of  high  altitude  and  high  performance 
flying  which  are  not  pertinent  to  the  practice  of  Army  aviation  medicine.  Alchough  this  course  was 
initially  developed  as  an  expedient  to  meet  the  medical  support  equiremants  for  the  rapid  growth 
of  Army  aviation,  it  has  proved  to  be  an  intensified  course  in  aviation  medicine.  Following 
successful  completion  of  this  course,  the  graduate  is  given  his  wings  and  assigned  to  an  aviation 
unit  as  its  flight  surgeon. 

The  major  portion  of  the  course  is  spent  in  ir creasing  the  prospective  flight  surgeon’s  medical 
education  in  matters  relating  to  the  aviation  environment.  Other  subject  matter  included  in  the 
course  is  as  follows:- 

a.  Basic  physics  of  the  atmosphere, 

b.  Physiology  of  respiration. 

c.  Physical  effects  of  the  lack  of  oxygen. 


d.  1’hyiical  effects  of  altitude. 

v.  Basic  Army  oxygen  systems. 

I.  Altitude  chamber  qualifications. 

it-  An  experience  in  the  Martin-baker  ejection  seat  simulator. 

h.  Examination  and  function  of  the  eyes  and  ears,  particularly  with  regard  to  disorientation 
and  visual  disturbances. 

i.  Heart  and  blood  vpsspIs  as  they  pertain  to  function  in  the  aviation  envi roinn. r . 

j.  Acceleration  and  U- forces,  vith  cp$>h«sis  on  their  application  to  aircraft  accident 
in ves t iga t ion. 

k.  Human  factors,  pathology,  and  toxicology,  with  emphasis  on  their  application  to  aircraft 
accident  investigation. 

l.  Profess  i urial  role  of  the  physician  in  aeromedical  evacuation,  with  er^ihasis  on  proper 
selection  and  preparation  of  patients  for  air  novement. 

m.  Stress  and  fa'.gue,  survival,  escape  and  evasion. 

n.  i light  surgeon’s  role  in  the  physical  examination  and  selection  of  rhe  aviator,  along 
with  direct  medical  treatment  o!  the  aviator. 

o.  Introductory  training  in  weather,  navigition  and  aircraft  systems. 

p.  Link  training  at  the  controls  of  the  Army's  basic  aircraft  to  become  familiar  with  the 
machines  his  future  patient^  will  operate. 

q .  Approximately  10  hours  oi  airplane  and  10  hours  of  helicopter  flight  orientation 
ins  t  rue l ion. 

Basic  Army  Aviati-.  u  Medical  Officers'  Orientation  Course  (BAAMOOC)  Curricul um 


This  basic  course  is  conducted  six  times  a  year  with  an  enrollment  of  up  to  30  students  per  class. 
The  Army's  basic  course  ir.  aviation  medicine  began  in  1963  as  a  3-week,  4-day  crash  course  to  meet 
the  medical  needs  of  an  expanding  Army  aviation  program.  Ovv  the  past  five  years  the  course  has 
uad  numerous  revisions  and  lengthening,  until  at  present  i'  . s  a  7-week  course.  The  course  has 
been  highly  orienced  to  Southeast  Asia,  but  not  to  the  extent  of  comprising  other  facets  of 
aviation  medicine  training. 

Over  the  past  few  years  the  department  has  n3d  an  opportunity  to  refine  and  upgrade  the  entire 
curriculum.  Currently  all  our  instructors  are  HDI  graduates  and  hove  as  their  primary  mission 
education  and  training.  We  are  utilizing  educational  TV  and  this  year  produced  in-house  four 
television  clips  with  eight  more  in  production,  relating  to  material  taught  in  the  basic  course. 

We  have  just  completed  an  Army  Flight  Surgeon’s  Manu..  1  of  over  12.  pages,  which  will  serve  as  a 
textbook  for  the  basic  course,  as  well  as  a  reference  manual  for  the  man  in  the  field.  In  the 
area  of  quality  control,  in  addition  to  the  end-of-co  e  critique,  w>  go  to  the  field  six  ninths 
after  graduation  f-r  a  follow-up  critique.  We  rely  hea.  lv  on  the  e  onth  critique  because  we 
find  them  much  more  valuable  than  the  end-of-course  critique  for  significant  contributions  to 
improving  the  course. 

The  training  program  has  graduated  the  following  totals  of  Aviation  Medical  Officers :- 


Fiscal  Year 

Number 

1960 

30 

1961 

28 

1962 

60 

I9f  3 

72 

1964 

60 

1965 

88 

1966 

180 

19  f ' 

85 

19c  a 

142 

19 c  * 

175 

A  small  select  number  of  Array  medical  officers  may  attend  one  oi  the  following  two  courses  - 
The  first  program  is  the  U.S.  Air  Force  9-week  primary  course  in  aviation  medicine  thac  is 
conducted  at  the  U.S.  Air  Force  School  of  Aerospace  Medicine,  Brooks  AFB,  Texas.  Following  ' 
successful  completion  of  this  course,  he  will  be  sent  to  the  U.S.  Army  Aviation  School,  Fort 
Rucker,  Alabama,  to  attend  a  2j-week  Arty  aviation  medicine  orientation  course.  This  is  design,.  1 
to  reorient  the  individual  in  terms  of  Array  aviation  medical  policy,  procedure,  facilities  and 
philosophy.  The  total  training  program  covers  about  11  weeks,  and  is  designed  to  reorient  the 
newly-trained  flight  surgeon  to  the  Army's  aeromedical  way  of  life. 

Army  Flight  Surgeon  Designations  and  Incentives 

Without  vishinc  to  argue  existing  philosophies,  it  may  be  said  with  a  considerable  degree  of  truth, 
uiat  when  most  people  think  about  motivation  they  are  frequently  thinking  about  mnney  or  tangible 
rewards.  It  is  in  this  area  that  the  categories  of  designation  and  incentives  fall. 

Upon  successful  completion  of  the  basic  course  in  aviation  medicine,  and  this  may  be  either  thw 
USAF ,  USN ,  or  USA  program,  the  individual  receives  the  designation  "Aviation  Medical  Officer",  the 
military  occupational  specialty  D3160,  the  basic  aviation  medical  officer's  wings.  He  may  be 
placed  on  non -crewmember  flight  status  and  receive  flight  pay  amounting  to  $110  per  month.  In 
order  to  continue  to  receive  the  non-crewmember  flight  pay,  the  aviation  medical  officer  must  fly 
four  hours  per  inonth. 
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night  Surgeon 

After  practicing  a*  an  Aviation  Medical  Officer  for  one  year  and  having  logged  100  hours  of  flying 
time,  the  individual  may  receive  the  designation  “Flight  Surgeon"  (his  military  occupational 
specialty  03160  remains  the  some),  the  flight  surgeosvs  wings,  snj  crewmember  flight  status.  Crew- 
w*nbe.‘  flight  pay  for  the  usual  medical  officer  aaoioits  to  approximately  $185  per  month,  jut  it  is 
cc  a  graded  scale  and  will  vary  with  rack  and  active  duty  tine.  In  order  to  remain  on  crewmember 
flight  statue,  the  flight  sc.geon  must  fl7  a  total  of  80  hours  per  year  with  20  hours  of  cross¬ 
country  time  and  15  hours  of  night  tine;  of  which  5  will  be  night  cross-country.  This  minimum 
flight  requirement  is,  with  minor  exceptions,  the  same  ts  is  required  of  the  Army  aviator. 

Senior  Flight  Surgeon 

After  seven  years  in  the  practice  of  aviation  medicine  end  700  hours  of  flying  time,  the  flight 
surgeon  may  apply  for  a  change  in  designation  to  “Senior  Flight  Surgeon".  His  military  occupa¬ 
tional  specialty  remains  the  same.  He  receives  the  SKS  wings  and  his  crewmember  flying  status 
continues. 

For  chose  officers  who  enter  and  complece  the  formal  residency  training  program  and  receive  their 
certification  by  the  American  Board  of  Aerospace  Medicine,  the  designation  and  incentives  remain 
essentially  the  same  except  for  the  military  occupational  specialty.  Upon  completion  of  the  formal 
three  years  of  residency,  the  flight  surgeon  is  considered  board  eligible  with  an  MDS  of  C3160. 

U|>oo  board  certification,  the  flight  surgeon  is  given  the  MDS  33160.  The  military  occupational 
specialty  of  A3160  is  awarded  by  The  Surgeon  General  and  denotes  professorship  status  or  national 
prominence  in  the  field. 

Army  Flight  Surgeon  Assignment  and  Utilization 

Army  aviation  nedical  officer/flight  surgeon  strength  at  the  end  of  fiscal  year  1969  was  approxi¬ 
mately  325.  This  included  all  personnel  with  IDS  3160,  without  regard  to  prefix.  In  terms  of 
assignment  and  utilization,  there  are  four  major  levels  at  which  Arrry  aviation  medical  officers/ 
flight  surgeons  are  assigned:- 

a.  After  coexisting  the  basic  aviation  medical  training,  the  unit  level  flight  surgeon  can 
be  assigned  to  a  military  installation  as  the  post  flight  surgeon  or  to  an  aviation  unit  as  the 
writ's  flight  surgeon.  When  assigned  as  the  post  flight  surgeon,  ke  will  be  working  for  the 
hospital  conaander;  when  assigned  as  the  unit's  flight  surgeon,  he  will  be  working  for  the  unit 
line  commander.  From  the  standpoint  of  the  ability  to  practice  aviation  medicine,  the  aviation 
unit  is  usually  the  more  acceptable  organizational  structure.  This  category  represents 
approximately  55  per  cent  of  medical  corps  officers  with  the  if-Z  316G. 

l>.  The  second  category  of  utilization  is  that  of  staff  conmand.  These  are  Army  fli  ght 
surgeons  who  are  assigned  at  staff  command  levels  such  as  division  (division  surgeons),  brigade, 
major  Army  commands  (both  in  COSBS  and  overseas),  and  DA  level  (e.g..  Office  of  the  Surgeon 
General).  These  fligbt  surgeons  have  primarily  medical  administrative  responsibility  and  practice 
aviation  medicine  as  a  secondary  duty.  This  category  repietents  approximately  7  per  cent  of 
medical  corps  officers  with  the  M)S  3160. 

c.  The  third  category  of  utilisation  are  those  flight  Surgeons  assigned  in  a  consu-  tant 
category.  This  group  consists  of  Army  flight  surgeons  who  have  received  basic  aviation  medicine 
training,  but  have  also  been  trained  in  one  of  the  clinical  specialties.  They  lend  depth  to  the 
aviation  medicine  program.  Aviation  medicine  is  a  horizontal  specialty,  and  the  flight  surgeon 
receives  considerable,  but  not  complete,  training  in  each  of  the  clinical  specialties.  The  needed 
depth  for  consultation  required  by  the  fligbt  surgeon  ir  many  of  the  clinical  specialties  is  pro¬ 
vided  by  this  group.  This  consultant  category  fills  a  significant  need.  There  are  many 
installations  at  which  Army  aviators  may  be  assigned  in  insufficient  numbers  to  justify  th 
assignment  of  a  full-time  flight  surgeon,  but  one  of  the  clinical  specialists  assigned  to  that 
installation  can  be  trained  basically  in  eviction  medicine.  This  category  represents  approximately 
13  per  cent  of  medical  corps  officers  with  the  HDS  3160. 

d.  The  fourth  categor  of  utilization  is  that  of  the  specialty  of  aviation  medicine.  These 
are  individuals  who  have  either  completed  or  are  in  the  residency  program.  This  category 
represents  approximately  10  per  cent  of  medical  corps  officers  with  the  M3S  3160. 

e.  A  fifth  group  conq>rising  approximately  15  per  cent  of  medical  corps  officers  with  the 
MOS  3160  are  those  no  longer  active  in  cite  field  of  aviation  medicine.  This  group  contains  mostly 
senior  officers  or  those  individuals  who  have  entered  clinical  residency  after  serving  as  unit 
flight  surgeon. 

Current  employment  may  be  summarised  as  follows: 


Unit  level 

190 

Staff  and  Conxoand 

29 

Consultant 

63 

Speciality 

43 

325 
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Cili’ws:!,  Hcrv.*ri,  oi  the  i.-aa  aotiisi  S>wii  of  Fvblic  Fr.iii.  9urii(  thi*  year,  the 
flight  »-urg eon  it  re^-..;rej  to  are:  Sit  !iip<  suiao  1;  flying  nights  and  vctktrA  at  «j  h a rVr 
ailitar.r  aviation  iaciiiir.  At  the  of  as  acaJesit  year  tot»ri«|  sack  sutjecci  as  thutiittr 
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During  the  second  rear,  the  flight  surgeon  it  lead*  at  the  C-5.  Air  Force  Schorl  of  At  rot;  at* 

Medi tme,  Tar  Antonio,  Texas,  a  course  which  iactaiti:* 

a.  Intent! >V  >r.s  thcrcugh  tmsiag  ia  the  basic  responses  of  the  iaae  body  to  the  flight 
eavi  roeisest  - 

b.  Aviation  r1, -•.--.ology,  including  the  effects  of  temperature.  pressure,  atmospheric 
co^n-ali.  Uccelerat.oo.  and  life  support  ia  closed  systems  such  as  space  cchias. 

c .  Betogr.it  ior..  jremtioe,  and  treatment  of  aviation  related  disorders,  ire  lad  tag  the 
(nvirosatttal  harard*,  both  physical  and  psychological,  fated  by  niatits  and  groKd  Support 
personnel . 

d.  Aircrew  (election  pr  edures  sad  the  evaluation  of  aviators  fir  rttcra  to  flight  states 
following  disease  or  injury  ca  both  an  academic  sod  practical  level . 

o.  Travel  in  the  School  of  Aerospace  Medicine's  EC-97.  The  flight  surgeons  spetid  shout 
■ce-thnc  of  eheir  time  avay  from  Sc  Asconio.  There  are  scientific  visits  tc  Chi  ted  States  and 
Canadian  Aeramedical  facilities;  aerospace  industry  cr  isolation;  ztissiie  aedieiae  experience  at 
Vande.sherg  Art:  and  briefings  sc  deidguarters.  Strategic  Air  Lsouaf.  mad  Military  Airlift  Cueoasd- 

f.  Training  courses  in  ►•xtgle  and  arctic  survival  at  Albrook  aTB.  Panama.  Canal  Zone,  and 
Etc l sen  AF5  cear  Fairbanks.  Alaska. 

g.  A  S-veek  period  in  flight  famii iariralion  in  the  T-37A.  a  Iwio-jat  trainer.  Flights 
include  vyg,  IF*,  formation,  night  and  cross-cmaitry  eyperieace. 

h.  Weather,  navigation,  and  aircraft  systems  fasiliacixatiou. 

i.  At  least  five  oral  examraatietcS,  given  iy  experienced  specialists  ia  aenupatr  aedicin, 
covering  each  phase  of  the  flight  lurpea'i  training.  The  last  of  these  is  a  ’’surda-  bend*  of  at 
leysc  six  examiners,  covering  tne  entire  year's  verb. 

The  third  year  of  residency  is  spent  st  an  approved  affiliated  training  sice  under  the  guidance  of 
a  flight  surgeon  who  is  certified  by  the  American  Board  of  fttiteti*  Medicine  in  sviacioa 
medicine.  Army  residents  serve  this  year  at  the  C.S.  *  ray  Aviation  Center,  Fori  lacier,  Alabama, 
or  st  selected  Air  Force  sites.  Curing  this  year,  the  resideac  pra-rticet.  uvhr  s-jgxirvisioc,  the 
clinical,  preventive,  educational,  training,  and  research  and  development  phases  of  aviation 
medicine.  Vitkin  these  phases,  he  is  given  authority  cosoensurate  with  his  responsibilities.  Is 
order  to  meet  the  reqo;  reimnrs  for  board  certification,  the  resident  oust  spend  noe  year  in  the 
practice  of  aviatiuo  medicine  in  addicioa  to  the  three  years  of  formal  residency.  Ac  the  ;.rt«at 
tine,  the  one  year  (or  ary  increnent  of  it)  say  oe  spent  either  before  or  after  his  completion  of 
the  three  years  formal  residency. 

Specialised  Aviation  Medicine  Training  Programs.  (Technics  1  Training  Division! 

The  technical  training  div,sioc  is  responsible  for  the  specialized  and  physiological  training 
activities  of  the  department.  In  the  specialised  cciegcry  wv  offer  a  I -vert  course  to  senior 
medical  service  officers  four  times  a  year.  This  is  an  orientation  type  of  course  which  introduces 
these  people  to  A.my  eviction  and  the  acta  aviation  medicine  program.  During  the  course  the 
attendees  will  be  exposed  to  all  major  activities  a:  the  Aviation  School  and  will  be  provided  as 
opportunity  to  see  aviation  at  work. 

The  Army  currently  has  about  10.-.00  individuals  oj  flying  status,  the  majority  the  yocejer  warrant 
•:ff  leer  OT.iXJO).  Additionally,  it  h.cs  in  tie  cr :  thborheo'I  of  13,000  aircraft  of  both  fixed  wing 
and  rotary  wir.g  types.  All  Army  aviators  arc  rei  riving  physiological  training  of  car  kihd  cr 
another. 

Specifically,  aviators  attending  the  courses  relevant  tc  the  C-ll,  OV-I  and  0-8  aircraft,  which  are 
capable  „f  flight  in  excess  of  15,000  feet  and  acceleration.*  of  *hC  to  -FT,  receive  H.gh  altitmne 


ia4K(ruitioe  which  include*  •  tow  frtimrt  chafer  orientation  conducted  at  the  Naval  Air  Station, 
ItaiicuU,  Florida.  Flan*  are  underway  to  procure  a  low  pressure  chamber  fo*  the  Arnjr  Aviation 
Crater  and  for  the  Amy  to  conduct  it*  own  training  in  theae  area*  in  the  near  future.  The  Army 
i*  irrtautt  to  have  assigned  a  idwol  (rained  physiological  training  officer  who  is  currently 
trn^iat  and  expanding  omi  programs  in  these  area*.  Projects  are  currently  underway  for  high 
altitcde  indoctrination,  night  vision  training,  disorientation  training,  and  a  host  of  related 
activities. 

Amy  aviator  has  keen  sorely  neglected  in  the  nre*  of  physiological  and  aviation  a  dicine 
report,  nainly  because  of  a  lack  of  qualified  aid  interested  flight  surgeons  in  the  past.  Thia  is 
F^fiEly  changing  and  attitudes  toward  thia  training  are  becoming  More  acceptable  by  the  line  officer 
eratsr,  and  the  Amy  is  developing  a  staff  of  residency  trained  career  orieeted  flight  surgeons. 

A  aew  course  which  is  awaiting  final  DA  approval  it  the  Aeroaedical  Specialist  Course.  This  will 
he  a  course  for  the  enlisted  Medical  technician  which  will  prepare  hit  to  becoae  the  flight 
surgeon't  assiJtant.  Approval  for  this  course  is  egpccted  in  the  near  future. 

The  Aeroaedical  Consultation  Service 


The  Arny  Aercneitc.-l  Oosulcatior  Service  provides  a  caique  service  to  Amy  aviation.  It  is  the 
RiyMtiNilisr  of  the  Phase  II!  resident  during  bis  rotation  «:  CffT,  and  provides  the  resident  an 
opportunity  to  apply  his  knowledge  sad  a  learning  and  research  experience  in  dealing  with  nultiple 
unique  cases. 

The  Consultation  Seiwice  applies  only  to  rated  Aray  aviators  whose  physical  condition  following 
hospital  tea: ion  for  injuries  precludes  their  nesting  the  tsuai  class  2  flying  standards.  In  sou 
cases  a  waiver  is  necessary  to  allow  retention  or  active  d.ty.  This  service  doe*  not  apply  tc  those 
aviators  i*»  are  fund  ^qualified  for  .lying  during  conduct  of  a  routine  flight  physical  or  nrdical 
consultation.  !r  £s  Meant  to  benefit  those  aviators  who  have  recovered  frost  injuries  and  who,  in 
the  opinion  of  mi:  flight  surgeons,  still  posse's  Motivation  sad  s one  capability  for  flying,  even 
with  possible  restrictions  regarding  type  of  duty,  type  of  aircraft,  assignments,  number  of  hours 
firing,  etc. 

It  i-.  hoped  that  when  rated  tvidon  receive  surgical  evaluation  fioe  any  Military  surgeon,  they 
will  be  informed  of  car  possibility  of  sorts  aa  inflight  evaluation.  For  the  vast  aajoritv  of  these 
we!! "Motivated  on.  this  would  be  a  treaeodoas  factor  stimulating  c  sore  prompt  rehab i  1 1 . . "V 
pha«n.  b»  nay  sc  inflight  evaluation  of  s  injured  Amy  aviator  be  accomplished?  The  writ  tligg" 
surgeon  gives  the  initial  appraisal  of  the  aviator.  If  he  fecit  thet  the  pilot  still  fMii-  tei 
sc Me  capability  for  flying  duly  red  is  ml  1 -Motivated,  the  request  for  flying  duty  and 
documentation  of  the  case  are  tint  sent  to  the  local  ndieit  oaander.  The  eonmander  re'er 
appropriate  cases  tv  The  Ssrpras  Central.  The  Surgeon  Ceserat  datemine*  the  necessity  fe»  aedtea* 
evaluation.  Se  eaen  coo  rv  mates  with  the  Chief.  Ptnoeot!  Operations  sod  the  basic  ire  si  cf  t  ye 
iadunwl  flier.  The  Surgeon  Srtii!  thee  coordinates  with  the  Qnited  States  A m 
School,  Fort  hacker.  Alabama.  for  actual  scheduling  of  the  inflight  evaluation. 

This  at  raued  s  cal  consul  cat  icu/r»f  light  tnlntin  is  a  coop  rehens  i  ae  Medical  and  surgtea  <it!  j- 
tien  as  mil  as  actual  inflight  appraisal  s:  the  recovered  injured  aviator.  It  is  ccesc  ltd  V. 
cte  Aeroneeicai  Consultation  Service,  Ovyiranc;  of  Aesrsoeeical  r dotation  and  Training,  1.5.  i*ny 
Aviatioa  School.  Appropriate  consultations,  laboratory  and  S-tay  studies  are  thee  takes  o  'uliy 
adtnuci  and  appreciate  the  entire  Medical  proWc*. 

After  this  nttiq  kas  been  capitud  and  result?  appear  satisfactory  to  all  concerned,  the  i-ilif*’; 
eniastiss  is  actually  begun.  During  the  evaluation  Che  aviator,  a  selected  instructor  pilot.  >1* 
a  flight  surguua  wilt  fly  is  ail  aircraft  in  which  the  injured  aviator  bad  hten  previously  ratee- 
The  nslaitin  it  aeant  to  check,  is  actual  aircraft,  the  aviator's  reaction  tint  to  physical  in¬ 
flight  ngeirmst:  and  stress**  in  light  of  his  physical  inpayment.  The  avfatir  will  be  required 
to  drasrscrate  his  ability  to  perform  safely  alt  unreal  functions  associated  with  piloting  and 
preflijhctng  the  aircraft. 

The  instruct*?  pilot  wilt  provide  the  Department  of  Peroaedical  fdvcatioa  and  Training  at  the 
A  -atton  School  a  complete  report  regarding  performance,  capabilities  acd/ar  limitations  of  t'-ie 
avtaior  ic  each  type  of  aircraft  floun. 

The  neutral  consultation  and  inflight  capabilities  are  evaluate.:  by  a  consultant  board  of  fliget 
surgeacs  and  a  cult  tied  instructor  pilot.  The  cssctlrsicss  tad  receoaiendacior:i  are  reviewed  by 
Tat  Surgeon  fenerai  «ad  forwarded  to  tie  Chief,  farssenrl  dperatioos.  here,  Che  final  iecer- 
nicati oa  is  tmJbt  regarding  flying  »tataa  ,2  each,  case  along  with  the  recouurcdaclon  for 
mtc::ti«s,  if  any.  Experience  ef  tie  .acsulcation  servi-e  includes  erat  nation  of  3d  cases 
**ace  l^AC.  uneng  which  were  t  aopetees  **d  f  ocular  cases. 

Eased  upon  a  training  cent  figure  of  around  150,0)0  per  sc,  it  is  cause rvatiue I y  estimated  that 
the  Consultation  Service  has  resulted  in  a  training  ill l ar  saving  of  eooot  2_$  million  drilars. 

j»ar 


In  a-MMUtry,  the  Aviation  Sfcdic in*  Training  fro  grata  of  fie  Aray  initially  trains  the  physician,  re¬ 
cap*  with  cbe  unique  Medical  probins  generated  by  tne  aviation  auvi raamea; .  Additional  training 
in  tie  form  I  Aerospace  Sriiciw  iesieeecy  Frograa  broadens  Lit  flight  surgeon's  kccwledgv  of 
xediciae  «  it  applies  to  the  sapourt  of  Military  aviation-  The  flight  surgeon  ;ziiia>  at  the 
aviation  unit  level,  the  staff  am  remand  l(«i.  at  \  consultant,  ar  witnin  the  specialty  of 
aerospace  Medicine  itself,  within  these  basic  areas  of  rcsaocsibilit i,  the  flight  sergeer  performs 
?*T*  ical  tawaa:;a»  on  flying  personnel;  provides  clinical  car*  for  the  pilot  cl  his  dependents; 
provides  an  active  preventive  Medicine  pragma;  offers  staff  advice  on  aeroaedical  Matters;  nod 
participates  in  »s*siO,  drvclapacn:.  ttettice  roc  training-  Thus,  n  Attempting  to  ensure  a 
safe  oci'-q-acioaai  eevi ream;  and  to  preserve  the  aviator**  health,  the  fli^it  surgeon  c*  acti  vly 
emtribuct  te  the  oners*  t  i  access  ef  the  Amy  instics  version- 
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SUMhAK'f 


i’he  historical  development  of  training  in  aviation  medicine 
in  the  Koval  Air  force  is  briefly  described.  The  present 
situation  is  outlined  and  possible  weaknesses  indicated 
alonv  with,  surrestions  for  improvcoent. 
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It  ic  my  tack  to  introduce  British  views  in  general  termc,  for  1  an  to  be  followed  by  other 
speakers  who  will  examine  specialised  aspects  in  more  detail. 

First  a  definition  -  aviation  medicine  may  be  considered  as  the  environmental  or  occupational 
medicine  of  flight.  This  has  both  clinical  and  non-clinical  aspects,  and  as  teaching  of  the  clinical 
aspects  is  largely,  if  not  exclusively,  a  matter  for  clinicians,  what  I  will  say  will  refer  par¬ 
ticularly  to  non-clinical  aspects. 

Just  as  technology  has  developed  fastest  in  wartime  so  has  aviation  medicine,  and  the  military 
need  for  new  information  has  initiated  much  effort  ootr.  in  research  and  in  the  practis;  of  aviation 
medicine. 

In  the  United  Kingdom  there  has  always  been  a  somewhat  pragmatic  approach  to  matters  of  this  kind 
and  the  teaching  of  aviation  medicine  is  no  exception.  In  the  191^-191^  war  ihe  emphasis  was  on 
selection  of  aircrew.  The  Medical  Officer  was  largely  left  .to  his  own  devices  ar.d  dealt  principally 
with  morale,  medical  fitness  and  accidents.  As  hostilities  developed  so  did  interest  ir.  such  other 
matters  as  oxygen  equipment,  and  t  e  book  .'ritten  by  II.  (5.  Anderson,  a  Medical  Officer  of  the  Royal 
i.'avy,  in  1919  has  chanter  headings  not  altogether  unrepresentative  of  a  modern  instructional  course, 
despite  the  obsolescence  of  some  of  its  material. 

In  the  interwar  years  lessons  learned  in  conflict  were  largely  forgotten  ar.d  tie  concept  of  the 
Medical  Officer  as  an  all-rounder  persisted.  This  was  reinforced  by  the  knowledge  tint  any  doctor  who 
was  fit,  willing  and  able  could  be  trained  to  fly  and  thus  get  a  direct  insight  into  the  stresses 
experienced.  This  is  how  matters  stood  at  the  start  of  the  war  of  1939-1*5' 

Very  shortly  before  this  war  the  Royal  Air  Force  physiological  laboratory  (ir.  1 9^5  its  nac _>  was 
changed  to  the  Royal  Air  Force  Institute  of  Aviation  Medicine)  hod  beer,  formed  at  Farr.borough  within 
the  Royal  Aircraft  establishment  and  the  nucleus  of  a  cadre  of  research,  workers  came  together.  From 
this  laboratory's  earliest  days  teaching  was  one  of  its  responsibilities.  The  staff  gave  lectures  to 
both  Medical  Officers  ar.d  aircrew,  and  indoctrinated  aircrew  in  the  use  of  r.ew  system:,  of  personal 
and  survival  equipment.  The  subjects  taught  related  to  practical  service  problems,  oxygen  lack, 
black  out,  survival  and  rescue,  instrument  illumination,  night  vision,  effects  of  cold,  and  so  forth. 
Courses  never  lasted  more  than  or.e  week.  Two  contemporary  factors  were  of  much  importar.ee;  firstly, 
the  appointment  of  Flying  Personnel  Medical  Officers,  principally  from  those  who  had  been  taught  tc 
fly  before  the  war,  with  responsibility,  inter  alia,  for  aeromedical  training  ir.  their  Commands;  and 
secondly,  the  use  of  mobile  decompression  chambers  for  indoctrination  of  aircrew  ir.  the  use  of  oxygen 
equipment,  and  for  decompression  testing.  These  chambers  were  run  by  Medical  Officers  who  had 
usually  been  given  some  additional  training.  Other  special  devices  such  as  night  vision  trainers  were 
used  also.  However,  to  summarise  the  war  period,  training,  both  of  Medical  Officers  ar.d  aircrew, 
thourh  often  intensive,  was  yet  irregular  ar.d  without  a  master  plan;  consequently  many  officers  had 
no  systematic  training. 

After  the  war  there  was  a  period  of  run  down.  There  was  a  reduction  ir,  the  number  of  courses, 
but  one  or  two  spasmodic  efforts  were  made  to  hold  longer  and  more  advanced  courses.  r.e-e  I  should 
like  to  mention  the  two  aspects  of  aeromedical  trainin.-  -  trainin'-  Medical  Officers  ar.i  that  of 
aircrew;  these  are  separate  matters  yet  the  latter  depends  heavily  on  the  former. 

kith  tne  introduction  of  large  quantities  of  rresr.ure  garments  and  pressure  breathinr  equipment 
the  task  of  aircrew  indoctrination  became  too  gre;  t  for  the  Royal  Air  Force  Institute  of  -.vintier. 
Medicine,  and  in  I960  the  Aeromedical  Training  Centre  was  set  up  at  Royal  Ai r  Force  Ctatior.  Trwood  for 
this  purpose,  about  which  you  are  to  heur  later. 

sith  regard  to  Medical  Officers,  the  flying  Personnel  Medical  Officer  concept  had  beer,  retained 
and  up  to  1965  there  was  a  total  service  establishment  of  1')  of  them,  but  two  disadvantages  we-e 
becoming  apparent  -  the  officers  themselves  had  beer,  giver,  r.o  systematic  training  ir.  Aviation  Medicine, 
and  there  was  some  difficulty  in  their  retaininr  proficiency  of  flvir.-  skill  due  to  difficulty  of 
access  to  aircraft,  whose  cost  was  increasing  steeply.  Their  number  r.  s  now  beer,  reduced  to  five. 
Incidentally  they  are  now  called  simply  Medical  Officer  (Pilots, . 

It  was  acknowledged,  as  part  of  an  extensive  review  of  aviation  medicine  ' r.  -he  Royal  ..ir  Fence 
i-  1966,  that  aeromedical  training  of  Medical  Officers  was  inadequate  ar.d  t.-at  so-e  steps  were  rec-ired 
ti  .-.prove  matters.  Cn  the  service  si  :e  a  specialty  ir.  aviation  medicine  was  set  up  (hitherto  th“ 
specialty  of  aviation  pnysiolory  had  existed  predominantly  t<"  support  research.  ,  a  professor  ir, 
aviation  medicine  was  appointed  ar.d  a  category  of  Flight  Medical  Officer  was  created.  From  this  course 
of  training  a  diploma  in  aviation  sedicine  was  developed  with  the  Conjoint  Board  of  the  Royal  College 
of  Physicians,  London  and  the  Royal  College  of  Turgeons,  Fr.gland  as  examining  authority.  The  Royal 
Air  Force  Institute  of  Aviation  Medicine  is  the  teaching  authority,  cut  it  is  helped  cor.s:  ierably  by 
clinical  consultant  staff  of  the  Royal  Air  Force  ar.d  'ey  medical  officers  of  the  Air  Corporations  ,'air.t 
Medical  Service,  the  3oard  of  Trade  and  others. 

You  will  hear  more  of  the  Diploma  course  from  anot.-.-.r  speaker  later  or..  Tufficie:.*.  •-  say  here 
that  it  is  an  open  course  designed  to  give  medical  officers  fro-  whatever  source  a  syste~at:c  grour.dir.r 
in  both,  civilian  and  military  aspects  of  aviation  medicine.  Its  usefulness  for  service  officers  ir 
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rp-.iucfi  iy  thi*  exclusion  of  classified  material  and  certain  specialised  matters  related  to  specific 
e-piip-vr.t  in  use  m  the  service.  It  is,  however,  an  important  corner  stone  on  which  a  sound  aero- 
melicai  educational  system  for  the  services  can  be  built. 

A  pood  training  system  depends  on  the  availability  of  suitable  books.  The  Royal  Air  Force's 
principal  effort  in  this  sphere  in  the  Textbook  of  Aviation  Physiology  published  in  1965*  This  is, 
however,  a  highly  specialised  book  primarily  for  the  research  worker  and  it  does  not  cover  all  aspects 
of  aviation  medicine  included  in  the  diploma  course. 

At  the  present  tine  other  shorter  courses  are  run  also  at  the  Institute.  An  introductory  course 
for  Medical  Officers  joining  the  service,  ct urses  for  senior  officers  of  non-medical  branches,  refresher 
courses  for  Medical  Officers,  and,  as  many  01  you  know,  a  course  organised  by  this  Panel  of  AGARi.  for 
NATO  officers  is  to  be  held  at  the  Royal  Air  Force  Institute  of  Aviation  Medicine  in  the  spring  of  1971. 

It  is  sometimes  forgotten  that  in  the  Royal  Air  Force  some  aviation  medicine  is  taught  to  aircrew 
under  the  aegis  of  the  Director  General  of  Ground  Training,  This  concerns  survival  particularly  and 
is  done  within  the  individual  Royal  Air  Force  Commands  at  such  places  as  the  Jungle  Survival  School, 
the  Winter  Survival  School,  and  the  School  of  Combat  Survival.  Training  is  devised  and  undertaken  by 
Medical  and  other  officers  from  the  Commands  concerned. 

Much  remains  to  be  done;  for  Medical  Officers  there  is  a  need  to  improve  the  diploma  course  both 
in  content  and  method  of  teaching;  and  systematic  aeromedical  training  of  Medical  Officer  (Filots) 
would  appear  to  be  necessary.  Standards  of  knowledge  of  aircrew  must  depend  in  the  long  run  on  the 
general  aeromedical  education  of  the  Medical  Branch,  and  it  would  seem  essential  to  have  some  method  for 
controlling  and  co-ordinating  the  teaching  by  Medical  Officers  undertaken  in  the  wide  variety  of  aircrew 
training  establishments. 

With  regard  to  books,  I  believe  that  there  i6  a  need  in  the  United  Kingdom  for  a  text  book  of 
aviation  medicine  following  the  syllabus  of  the  diploma  course,  and  I  believe  also  that  we  all  should 
keep  firmly  in  front  of  us  new  teaching  methods  and  techniques  such  as  programmed  teaching.  In  service 
organisations,  which  are  prone  to  suffer  from  changes  of  staff,  perhaps  these  new  methods  have  more 
value  than  in  education  generally. 
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AnHunnuiiAl,  THAINING  IK  THE  HOY  AL  AIR  FUBCE 

TO£,_K?LE  OF  TRAINING  SECTION  AT  TH5  ROYAL  AIR  FORCE 
INSTITUTE  OF  AVIATION  HSDICIHS 


Squadron  Leader  A.T.  Johnson,  KB  ChB  D  Av  Hed 
Squadron  Leader  S.D.J,  Diaper,  KB  Ch3  D  Av  Ked 
Royal  Air  Force  Institute  cf  Aviation  Hedicina, 
United  Kingdoi*. 


summary 


1.  The  responsibility  for  the  education  of  aedical  officers  of  the  Royal  Air  Force 
in  Aviation  Medicine  is  divided  between  the  Medical  Training  Establishment 
(Administration) ,  the  Central  Medical  Establishment  (clinical  subjects),  the  Iustitute 
of  Pathology  and  Tropical  Medicine  (preventative  aspects  and  aviation  pathology),  the 
Aeroaedical  Training  Centre  (personal  equipment)  and  the  Institute  of  Aviation 
Medicine  (physiological  and  psychological  aspects). 

2.  The  Institute's  participation  in  this  programme  ia  organised  by  the  training 
section  and  consists  of  a  5-day  Introductory  Course  given  to  all  Medical  Officers  oo 
entry;  a  5-week  Orientation  Course  at  approxiaately  5  year  intervals;  and  a  coursa 
of  six  months  duration  for  the  Diploma  is  Aviation  Medicine  offered  by  the  Royal 
Coilega  of  Physicians  (London)  and  the  Royal  College  of  Surgeons  (England). 

3.  The  Sectioo  also  organises  5-day  courses  for  Senior  Officers  of  noe-aedicul 
branches  on  current  aeroaedical  projects  and  research  prog/* anas,  and  short  half-day 
presentations  for  Fli.cht  Safety  Officers,  Staff  College  Students  and  civilian  Medical 
Aeronautical  and  Technical  Societies;  and  will  also  provide  external  lecturers. 

<*.  Syllabuses  are  derived  fro*  relevant  experience,  consolidated  into  programme  by 
discussion  between  lecturers,  and  validated  by  a  continuing  process  of  debriefing  and 
consumer  research  by  questionnaire.  The  content  of  any  one  course  depends  oc  the  ala, 
however  constant  eaphasis  is  placed  on  practical  wort:  and  situational  methods. 

5.  Lecturers  are  drawn  from  the  training  section,  the  research  staff  of  the  institute, 
Hospital  Consultants  or  civilian  practitioners  in  Cdsmercial  Aviation  or  Go  varment 

Age cries  depending  an  the  nature  and  status  of  the  course.  Lecture  briefs  are  pro¬ 
vided  to  avoid  duplication  conflict  or  discrepancies  and  ensure  the  correct  orientation 
and  continuity. 

6.  Classronos  are  wall  equipped  to  aodern  standards;  the  re smart n  facilities  of  tea 
Institute  are  utilised  for  pract.cal  work. 

7.  Experience  has  shown  that  there  is  a  requi resent  for  a  comprehensive  series  of 
textbooks  based  on  the  syllabus,  for  specific  teaching  prognoses  in  subjects  with  a 
degree  of  student  resistance  -  such  as  statistics  and  psychology,  and  for  instructional 
files  designed  for  a  post-graduate  nedicel  audience. 


The  responsibility  for  the  education  of  radical  o'ficers  in  the  Koyni  Air  Force  iz  divides 
betv»vn : 

Ntdicai  Training  uUblishwnt  .  ..  ..  ..  ..  ..  ..  ..  *Jnn;*trotloa 

Central  Medical  istabli shorn t  ..  ..  ..  . .  .. . .  Clinical  Medicine 

Institute  of  Pathology  and  Tropical  Medicine . .  £xotic  a.nd 

prevective  mrdicire 

Aeroeedieal  training  Centre . .  ..  . . aircrew  personal 

eaijwst 

Institute  of  Aviation  Medicine..  ..  ..  ..  ..  ..  ..  ..  Avi«t:on  physiolj.ty  and 

pL-.-7r.10io.ty 

training  -lection  at  the  Institute  iu  respoosiale  for  aviation  toys -.0  logy  and  asycpolap 
training  but  has  further  responsibilities  in  that  it  is  tasked  with  ere  orcMiisatioe  of  specialised 
course*  for  ncn-cedical  personnel.  the  courser  rur.  by  'raining  ..<-:ti«i  can  be  neesaj-iseb  as 
f o',  lows: 

Medical 


Oiploca  in  Aviatioa  Medicine  ..  ..  ..  ..  ..  ..  ..  ..  t-  eoo t:_s 

Introductory  3 corses  for  Medical  Officers..  ..  ..  ..  . ,  j  days 

Orientation  Courses  for  iraior  Medical  Officers  ..  ..  ..  5  weeks 


Mae-Medical 


-Senior  Officers  Courses  ..  ..  ..  ..  ..  ..  ..  ..  ..5  days 

Flight  Safety  Officers  Courses.  ..  ..  . .  ..  ..  ..  ..1  day 


la  addition.  Training  Section  has  to  arrange  visits  to  the  Insti fate  by  coterie  organisations 
such  as  British  and  Foreign  Staff  College*,  civilian  radical  lof  technical  societies  etc. 

It  is  the  intention  of  this  paper  to  outline  the  teaching  tasks  of  tie  radical  ip;  coc-cedi  cal 
courses. 

Introdactc ry  Coarsen  for  Medics’.  Officers 


At  present  newly  commissi  trad  medical  officers  come  fa  the  Inst  lute  for  a  five-day  period  of 
basic  instruction  in  Aviation  "-edicine  following  one  smith’s  general  -*mc»  training  at  the 
Officer  Ceut  Tniniag  6r.it,  jjAF  Seals*.  This  phase  is  integrated  into  She  general  scbrw  of 
initial  training. 

Initial  Training  of  Medical  ( fficers 


General  -iereice  Training . . . -.It  -nth 

institute  of  Aviation  Medicine.  ,.  ..  ..  ..  ..  ..  ..  5  d  ys 

Aerooedical  Training  Centre  . . ..  ..  ..  ,.  5  ttys 

Institute  of  Pmthol»or  l  Trcpicul  Medicine.  ..  ..  ..  ..  5  days 

Medical  Training  satxblishment.  ..  ..  ..  ..  ..  ..  ..  5  da/s 


It  is  coasidered  the;  too  ouch  tine  devoted  tc  detailed  physiology  at  as  early  ctage  is 
detrirantal  and  five  days  has  been  ailoted  tc  tais  aspect  of  the  Introductory  Phase.  The  object 
is  not  to  attempt  to  tra-n,  that  is  to  qualify  a  student  to  carry  out  specialised  dities,  but  to 
make  aim  aware  of  the  scope  of  ais  new  ennronrect.  Cp  to  six  cr  seven  years  ago  the  course 
attempted  to  give  the  nav  medical  officer  a  comprehensive  training  in  seta  theoretical  material  and 
practical  sitills  but  this  was  sever  successful.  The  student  was  subjected  to  t-i  hours  of 
instruction  compressed  into  2  weeks  end  all  this  did  vss  confuse  him  with  an  abundance  of  factual 
infornatiom.  At  the  sane  time  he  was  expected  to  learn  the  skills  necessary  to  enable  hia  tc  fit 
equ  1  pnent  such  as  casks,  helmets  and  pressure  clothing.  The  reason  for  demanding  such  e  high 
standard  in  those  days  was  because  the  lew  nedical  officer  night  find  himself  in  sole  radical 
charge  of  a  flying  unit. 

As  the  number  of  flying  et  -ticis  in  the  Horal  Air  Force  has  decreased  over  recent  years  so 
the  chances  of  an  in  expert  encer  medical  officer  being  posted  single  h.r.dei  to  such  a  unit  have 
correspondingly  dub rushed.  ie  is  posted  nowadays  to  a  unit  to  serve  -aier  a  senior  .medictj 
officer  who  can  giv.-  hia  aari- e  and  the  benefit  of  his  greater  en- ricnce  and  advanced  training 
eg,  r-iplooa  in  Aviatioc.  Medicine. 
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It  win  therefore  on  this  basin  that  the  present  Introductory  Course  was  desiitnod.  The 

mitt  il  um  W..1  to  make  the  subject  tin  interesting  .is  possible  and  thus  to  stimulate  the  student 
int  i  ae  (Hiring  further  knowledge.  There  were  two  main  reasons  for  this: 

I.  Aviation  medicine  is  not  tnu t'lt  in  most  medical  schools  so  the  junior  medical  officer 

I I.  being  presented  with  large  arena  of  his  future  work  that  he  did  not  even  know  existed. 

That  most  of  his  new  arena  of  resronai bil i ty  depend  on  a  sound  understanding  of 
nhysiological  principles  comer,  an  a  surprise  to  him,  ns  he  thought  that  he  had  finished 
-ith  physiology  early  in  his  medical  student  career. 

It  was  found  that  most  junior  medical  officers  on  entry  had  only  a  poor  knowledge  of 
noth  the  working  of  modern  air  forces  and  of  nviation  generally.  Hence  there  was  a  need 
to  place  specific  physiological  topics  in  context.  This  not  only  made  them  more 
meaningful  but  wan  in  keeping  with  the  educational  principle  that  any  teacher  should 
instantly  be  .able  to  answer  his  students'  cry.  "But  why  do  we  need  to  know  about  this?" 
examples  of  this  includes  subjects  such  us  ejection,  survival  and  thermal  stress.  It 
was  difficult  to  impress  on  a  student  the  necessity  for  him  to  study  the  physiology  of 
heat  regulation  in  relation  to,  for  example,  cockpit  hest  stress  in  the  tropics,  whsn  he 
lid  not  know  what  the  aircraft  wore  which  posed  this  stress,  what  their  role  was  and  what 
they  were  doing  in  the  tropics  anyway.  References  were  made  by  students  to  dog  fights 
and  night  fighters  which  indicated  their  out  of  date  knowledge. 

The  tenchin-  of  the  junior  medical  officer  in  carried  out  exclusively  by  Training  Section 
staff  who  can  from  personal  experience  illustrate  the  various  toplcB  under  disoussion.  It  is 
con  .idered  that  personal  experience  is  nn  essential  quality  of  staff  members  who  have  to  teach 
junior  medical  officers.  To  tench  theoretically  from  a  book  without  the  benefit  of  personal 
experience  invariably  fails  with  this  particular  group.  It  must  be  remembered  that  they  are  on 
the  threshold  of  their  careers  ar.d  must  be  impressed  at  this  stage. 

The  formal  lecture  technique  in  for  the  most  part  not  adopted,  classes  becoming  lessons  in 
which  the  students,  with  direction  from  the  staff,  identify  problems,  and  proffer  possible 
solutions.  No  attempt  is  made  to  go  into  great  technical  detail  as  this  only  tends  to  confuse  at 
this  stage.  In  the  ease  of  assisted  escape,  for  example,  an  idealised  simplified  system  is  taught 
sc  that  the  students  can  develop  nn  understanding  of  the  problems  and  general  principles  without 
worrying  too  much  about  the  difficult  task  of  remembering  the  detailed  timings  and  workings  of 
various  system  operations  in  the  different  marks  of  ejection  sent.  Oreat  stress  is  however 
placed  on  the  fact  that  the  student  has  the  responsibility  of  finding  out,  when  he  is  posted  to  his 
unit,  what  type  and  mark  of  seat  his  aircrew  will  be  using  and  the  specific  performance  and  technical 
details  of  those  seats.  By  the  application  of  this  basic  understanding  of  the  principles  involved 
it  is  felt  that  he  emerges  a  more  competent  practitioner  than  the  doctor  whose  basic  training 
comprised  learning  performance  data  and  operating  techniques.  In  our  opinion  such  a  doctor  is 
merely  a  medically  qualified  safety  equipment  worker. 

At  thin  point  you  are  reminded  that  our  five-day  course  is  merely  part  of  the  junior  officer's 
service  medical  training.  When  the  student  leaves  the  Institute  he  goes  for  «  further  week's 
instruction  at  the  Aerpmedical  Training  Centre  at  RAF  North  Luffenham.  The  five  days  spent  at 
AMTC  are  concerned  with  the  'Familiarisation  with  Aircrew  Equipment'.  Here  the  junior  medical 
officer  sees  and  handles  the  hardware  which  is  in  current  use  and  which  has  been  designed  to  combat 
the  difficulties  that  he  has  heard  about  during  his  week  at  the  Institute. 

The  numbers  per  course  are  limited  to  ten  or  twelve.  Such  small  numbers  ara  advantageous  as 
they  tend  to  encourage  a  greater  degree  of  relaxation  in  the  staff/student  relationship  which  is 
essential  to  thin  form  of  teaching.  It  wns  noticed  that  there  was  initially  soma  resentment  as 
the  new  doctors,  comparatively  recently  escaped  from  the  classrooms  of  their  medical  schools, 
found  themselves  back  again  behind  desks  with  yet  more  facts  to  assimilate.  This  resentment  was 
quickly  dispelled  if  the  formal  classroom  atmosphere  was  removed. 

To  summarise,  the  Introductory  Course  for  Medical  Officers  attempts  to  arouse  an  interest  in 
a  branch  of  medicine  which  doctors  have  elected  to  follow  but  which  is  for  the  most  part  completely 
unknown  to  them.  This  is  achieved  by  informal  teaching,  involving  the  students  as  much  as 
possible.  At  the  same  time  they  are  introduced  to  the  Institute  and  see  some  of  the  research 
which  is  going  on  in  the  field  of  Aviation  Medicine.  By  arousing  their  interest  they 
stimulated  to  continue  their  own  learning  and  are  helped  in  this  by  being  directed  towards  sources 
of  further  information  such  as  books,  papers,  publications  etc.,  many  of  which  are  supplied  during 
their  course.  Finally,  with  thiG  groundwork,  they  are  posted  to  units  where  they  will  work  under 
the  direction  of  a  Senior  Medical  Officer  who  will  continue  their  education  until  they  are  ready 
to  progress  further  in  their  chosen  careers. 

Subsequent  Training  of  Medical  Officers 

If  the  career  of  a  typical  non  specialist  modical  officer  is  followed  it  is  found  that  after  a 
period  of  about  five  years  he  has  served  his  apprenticeship  out  in  the  field  under  supervision. 

"or  the  most  part  he  has  had  no  direct  responsibility  for  aeromedical  problems  but  naturally  his 
exnertise  has  grown  with  his  increasing  experience.  At  this  stage  if  he  chooses  to  concentrate 
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on  the  care  and  health  of  nircrow  ho  can  elect  to  take  Etudy  Leave  to  .-itudy  for  his  Diploma  in 
Aviation  Medicine,  which  will  rive  him  both  professional  recognition  and  tho  service  qualification 

flight  Medical  Officer.  Tho  details  of  the  Diploma  in  Aviation  Medicine  are  contained  in  a 
separate  lecture.  It  must  be  pointed  out  for  the  sake  of  completeneno  that  the  Diploma  does  not 
automatically  confer  on  a  medical  officer  the  status  of  Flight  Medical  Officer  as  it  is  concerned 
with  aviation  medicine  in  .general  so  a  further  period  of  one  month's  study  is  required  at  the 
Institute  and  at  AMTC  during  which  the  military  aspects  of  aviation  medicine  are  thoroughly 
covered. 

What  of  the  established  medical  off.cers  continuation  training?  In  the  past  Refronher 
Courses  for  Eenior  Medical  Officers  have  heen  held  nt  regular  intervals.  These  courses  have  been 
supplanted  by  a  new  policy  which  directs  that  Oep.ior  Medical  Officers  should  every  five  years  attend 
an  Orientation  Course  of  three  weeks  duration  held  at  the  Institute.  The  title  has  been  changed 
from  "Refresher*  to  'Orientation*.  This  wa3  to  recognise  the  fnct  that  most  Refresher  Courses 
spent  their  time  revising  old  knowledge  and  never  progressed  from  thnt  stage  so  that  all  that  was 
ever  achieved  was  a  steady  state.  The  new  course  accepted  the  fact  that  tho  Senior  Medical  Officers 
have  a  considerable  understanding  of  the  subject  of  aviation  medicine  but  require  periodic  updating 
of  information  and  also  an  insight  into  future  developments. 

As  with  the  other  courses,  adequate  time  in  devoted  to  discussion  because  this  particular  group 
of  students  are  practising  doctors  in  the  field  of  aviation  medicine  and  can  from  their  considerable 
practical  experience  bring  to  the  notice  of  the  lecturers  any  difficulties  they  themselves  may  have 
encountered  in  the  field.  In  this  way  the  course  is  considered  of  great  value,  providing  the 
opportunity  for  a  two  way  interchange  of  information. 

It  is  not  possible  to  present  pictorially  the  complete  programme  for  the  course  but  a  few 
examples  of  typical  discussion  subjects  will  illustrate  how  the  course  attempts  to  'orientate*. 

1.  Recent  developments  and  experience  in  assisted  escape. 

Some  aspects  of  current  aerodynamic  design. 

3.  Recent  and  future  developments  in  Oxygen  Systems. 

4.  Effects  of  noise  on  communications  in  aircraft. 

The  course  is  also  characterised  by  tho  fact  that  it  is  not  confined  to  aviation  physiology. 

Clinical  aviation  medicine  is  included  and  we  have  lectures  and  presentations  by  visiting  Benior 
clinical  consultants  and  specialists. 

This  course  in  particular  is  concerned  with  the  presentation  of  up  to  date  information  to  the 
students,  so  naturally  the  services  of  leading  authorities  in  tho  particular  field  are  obtained. 

It  is  here  thnt  a  recurrent  source  of  trouble  is  encountered  and  one  which  must  be  familiar  to  all 
involved  in  teaching.  The  problem  of  the  expert  who  is  not  a  teacher.  It  matters  not  how  expert 
the  speaker  is  in  his  particular  field;  if  he  cannot  transmit  his  information  to  the  student  he 
has  failed  in  his  task  and  we  have  failed  in  our  intention.  It  is  simply  a  matter  of  communication. 

What  is  meant  by  that?  Tho  Institute  has  excellent  lecture  rooms  fitted  out  with  all  the 
latest  training  aids,  facilities  for  slide  projection,  film  projection,  Vu  graph  etc  but  all  too 
often  these  facilities  are  not  used  at  all  or  if  they  are,  they  are  abused.  All  too  often  tho 
traditional  lecture  is  adopted,  a  monologue  of  up  to  60  mins  duration  with  a  brief  period  at  the 
end  for  questions.  35mm  slides,  if  shown,  are  incomprehensible,  and  contain  information  which 
could  perhaps  be  digested  in  a  paper  or  publication  but  which  in  classroom  visual  display  takes 
several  minutes  to  decipher.  While  the  student  is  attempting  to  do  this  his  attention  is  diverted 
from  the  spoken  word  and  there  ia  a  break  in  the  train  of  thought  nnd  subsequent  loss  of  information. 
Speakers  time  and  again  fail  to  realise  that  there  is  a  requirement  for  specific  teaching  slides  and 
that  the  straightforward  reproduction  of  research  data  quite  often  fails  in  its  purpose  with  a 
class.  Lecturers  are  reluctant  to  change  their  habits  and  are  indeed  resentful  of  criticism  which 
is  intended  simply  to  improve  their  presentation.  From  this  point  of  view  we  are  indeed  fortunate 
in  having  the  full  time  services  of  an  Education  Officer.  Doctors  appear  to  resent  their 
professional  colleagues'  criticism  but  are  prepared  to  listen  to  and  take  notice  of  an  authority  on 
teaching.  Since  the  arrival  of  the  Education  Officer  there  has  been  a  marked  improvement  in  the 
standard  of  lecturering  technique.  Everyone  tends  to  have  a  inflated  opinion  of  his  own  ability 

when  it  comes  to  lecturing  and  it  is  surprising  the  sobering  effect  of  a  critique  given  by  an 
Education  Officer  who  has  been  sitting  at  the  back  taking  notes  of  one's  technique. 

As  a  further  example  there  is  the  problem  of  the  blackboard  artist.  It  is  practically 
impossible  to  draw  accurately  on  the  blackboard  at  the  first  attempt  the  Oxygen  Dissociation  Curve. 
Everyone  has  seen  lecturers  attempts  to  reproduce  its  complex  curves  and  then  try  to  relate  points 
on  the  curve  to  the  axes.  The  answer  lies  in  the  Overhead  projector.  But  of  course  it  takes  time 
to  convert  people  to  using  new  equipment  and  many  people  still  believe  that  the  only  requirement  to 
teach  is  the  knowledge  of  the  subject  nnd  a  piece  of  chalk.  However,  it  io  not  the  aim  of  this 
paper  to  discuss  modern  methods  of  teaching  or  classroom  communication  but  experience  at  the 
Institute  has  Rhown  the  value  to  any  medical  teaching  organisation  of  the  employment  of  a  professional 
teacher  to, advise  on  such  matters. 


!Y>  purnu*  a  litiU  further  thin  digression  into  the  practical  problems  of  teaching}  everyone 
i  a vnre  of  the  tifficultiea  po.ted  by  the  tihorta^e  of  udequate  textbooks  in  aviation  medicine. 
i«ny  Air  ,-orer.M  pro  luce  their  own  Handbooks  and  Manuals  but  theae  tend  to  have  a  national  biaa 
and  only  highlight  the  need  for  n  general  textbook  of  balanced  opinion  and  teaching  in  general 
principled.  At  the  KAF  Institute  of  Aviation  Medicine  this  ia  overcome  by  providing  the  students 
with  precis  of  lecturer,  and  with  reprints  of  relevant  papers  covering  the  particular  subject  under 
diucunaion.  At  the  present  time  an  experiment  ia  in  progress  using  programmed  texts  to  help  the 
student  in  hin  unenviable  task.  The  criticism  of  the  lack  of  suitable  textbooks  also  applies  to 
that  extremely  valuable  visual  aid  -  the  film.  The  environment  of  flight  is  extremely  difficult 
to  bring  into  the  classroom.  The  film  cun  help  do  this  but  thore  are  very  few  good  films  made 
for  the  post  graduate  student  of  aviation  medicine. 

Son-riedicnl  .lournes 


For  several  yea-o  now  it  has  been  considered  by  the  Air  Staff  that  all  aircrew,  especially 
those  in  supervisory  and  command  appointments,  and  senior  engineering  and  equipment  staff,  with 
day  to  day  responsibilities  for  the  servicing  and  supply  of  present  day  equipment,  need  to  have  a 
thorough  knowledge  of  the  physiological  problems  of  aviation.  To  this  end  the  Institute  provide 
six  r>-day  courses  per  year  for  senior  officers  of  the  rank  of  Squadron  Leader  and  above  in  the 
previously  defined  appointments. 

The  course  syllabus  is  designed  to  provide: 

a)  Background  knowledge  of  aviation  medicine. 

b)  A  review  of  problems  currently  facing  aircrew  with  emphasis  on  those  problems  of 
more  recent  importance. 

c)  Heview  of  current  trends  in  aircrew  equipment  and  of  the  latest  equipment  in 
operational  use. 

d)  A  survey  of  matters  of  operational  importance  in  the  current  research  programme 
of  the  Institute. 

e)  Ample  opportunity  fr,.*  discussion  of  individual  problems  in  Aviation  Medicine  with 
the  Institute  Staff. 

This  course  is  again  thought  to  be  valuable  because  it  affords  excellent  opportunities  for  the 
exchange  of  ideas  and  opinion.  It  brings  to  the  Institute,  senior  officers  of  wide  ranging 
experience,  from  different  commands  but  usually  with  a  degree  of  built-in  scepticism  about  the 
importance  of  aviation  medicine  and  downright  criticism  of  the  efficiency  of  in-service  items  of 
equipment.  Recruiting  for  these  courses  is  allegedly  on  a  voluntary  basis,  but  does  not  appear 
so  in  practice.  Commands  are  allocated  vacancies  but  inevitably  we  find  the  courses  undeiv 
subscribed  on  the  voluntary  basis  -  the  numbers  are  invariably  made  up  of  officers  detailed  to 
attend. 

There  are  usually  on  the  first  day  several  suspicious  faces  and  so  time  is  devoted  to 
explaining  why  they  are  here  and  whnt  is  going  to  happen.  It  is  explained  that  the  object  is  to 
encourage  open  discussion,  that  they  are  at  liberty  to  question  opinion  and  dogma  and  their 
questions  and  problems  will  be  appreciated  and  valued.  When  the  initial  reticence  of  the  student 
posted  onto  a  course  and  his  antipathy  to  the  lecturer  facing  him  is  broken  down,  the  atmosphere 
becomes  more  relaxed,  tongues  are  loonened  and  the  course  proceeds. 

No  more  than  four  presentations  are  arranged  for  each  day,  giving  at  least  half  an  hour's 
discussion  time  at  the  end  of  each  session.  In  practice  it  is  found  that  rather  than  having  to 
deal  with  a  few  forced  questions  compressed  into  the  final  five  minutes  most  speakers  have  great 
difficulty  in  escaping  before  the  next  speaker  arrives  at  the  classroom. 

A  comprehensive  de-brief  is  always  conducted  at  the  end  of  each  course  and  as  yet  there  have 
been  no  dissatisfied  customers.  The  students  invariably  suggest  that  more  general  duties 
officers  should  attend  the  courses.  It  in  felt  that  here  our  publicity  organisation  is  at  fault. 
For  many  years  doctors  in  aviation  have  been  viewed  with  suspicion  because  they  cnly  speak 
to  aircrew  either  through  lectures  or  articles  in  Flight  Safety  magazines.  Usually  the  content 

of  these  lectures  has  been  prophesies  of  doom  or  warnings  of  what  might  happen  if . I  This 

has  accounted  for  the  poor  appeal  of  courses  in  aviation  medicine  and  the  reluctance  to  volunteer 
for  them.  Experience  with  the  Senior  Officers  has  shown  that  once  they  have  been  placed  in  a 
direct  face  to  face  situation  and  that  once  the  problems  have  been  explained  to  them,  the 
difficulties  are  appreciated  much  better.  Courses  depart  as  effective  ambassadors  because  they 
possess  understanding  as  well  as  knowledge. 

The  detailed  programme  varies  from  course  tc  course,  each  one  being  tailored  to  the  interest 
of  the  course  members.  If  thsre  is  a  predominantly  aircrew  course  then  the  presentation  concen¬ 
trate  on  their  immediate  interacts  end  so  on. 
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It  has  already  been  stated  that  the  formal  classroom  tends  to  inhibit  .students  -  indeed  the 
very  title  of  student  is  intimidating  and  signifies  some  degroe  of  inferiority.  Appreciating 
this,  the  words  students  and  lecturers  will  be  eliminated  from  the  vocabulary  in  future. 

Lecture  rooms  will  be  re-arranged  so  as  to  destroy  the  classroom  image  with  its  rows  of  desks 
and  schoolroom  atmosphere.  Small  points,  but  it  must  not  be  forgotten  that  the  prime  aim  of 
teaching  organisations  is  the  efficient  acquisition  of  knowledge  through  understanding  by  th>* 
"student"  and  here  the  word  student  is  used  for  the  last  time. 

Directorate  of  Flight  Safety  Courses 

Each  flying  station  in  the  Royal  Air  Force  has  -its  Flight  Safety  Officer.  During  the  initial 
training  of  Flight  Safety  Officers  each  course  spends  half  a  day  at  the  Institute  where  they  are 
given  on  average  three  presentations  on  aeromedical  aspects  of  flight  safety.  The  subjects  vary 
depending  largely  on  the  availability  of  lecturers  but  are  usually  concerned  with  general  flight 
safety  topics  such  as  a  psychologist  discussing  "Human  Error"  or  a  biodynamicist  talking  about 
Recent  Ejection  Experiences.  A  small  task  but  an  essential  one  in  the  wider  dissemination  of 
knowledge  of  matters  of  aeromedical  importance  throughout  the  non-medical  branches  of  the 
Royal  Air  Force. 


Cen  t  re 
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ABSTRACT 


1.  BASIC  TRAINING  IN  AVIATION  hffiDICINE 

^°r^e  doctors  intending  to  practise  in  flying  units  attend  a  four-month  training  course  at 
the  Aviation  Medicine  Specialty  School. 

This  School  is  attended  by  young  physicians  having  recently  been  awarded  their  diploma,  who 
will  practise  in  the  military  sphere  during  periods  ranging  from  a  few  years  to  a  whole  career.  The  aim 
of  the  assignment  is  to  provide  theoretical  education,  clinical  and  practical  training,  and  to  promote 
the  integration  of  the  future  flight  surgeon  into  his  new  and  very  specific  medium. 

The  problems  arising  are  related  to  a  necessary  evolution  of  relationships  between  teachers 
and  students. 

1.2.  The  School  organizes  courses  of  various  duration  for  the  training  of  reserve  Air  Force 
doctors. 

1.3.  Aeromedical  training  in  civilian  universities  is  provided  through  lectures  and  visits  which 
vary  slightly  in  number  and  importance  according  to  the  medical  colleges.  Doctors  who  then  obtain  their 
Aviation  Medicine  diploma  can  conduct  medical  examinations  in  aviation  clubs. 

2.  HIGHLY  SPECIALISED  TRAINING  IN  AVIATION  MEDICINE 


Aeromedical  specialists  of  higher  level  are  recruited  and  trained  by  the  Air  Force,  according  to 
accurate  and  prescribed  standards.  Physiologists  go  through  the  successive  stages  of  "assistanat"  (4 
year  laboratory  and  college  studies),  then  take  a  competitive  examination  for  the  title  of  "research 
specialist  of  the  Armed  Forces  Health  Service". 

Clinicians  take  corresponding  competitive  examinations  to  get  their  medical  "assistanat",  and  then 
become  physicians  or  specialists  in  military  hospitals. 

Finally,  after  taking  an  "agregation"  competitive  examination,  the  latter  can  become  professors  in 
one  of  the  specialties  taught  at  tae  aviation  medicine  specialty  School.  Modifications  of  this  scheme 
are  being  planned. 

Civilian  education  systems  do  not  provide  competitive  examinations  ratifying  very  specialized 
training. 

3.  TRAINING  OF  PARAMEDICAL  PERSONNEL 


In  France,  training  is  provided  for  civilian  and  military  air  transport  hostesses.  Personnel  in 
charge  of  pressure  chaofcers  is  given  specialised  training. 


RESUME 

1.  LA  FORMATION  DE  BASE  EN  MEDECINE  AERONAUTIQUE 


1.1.  La  formation  des  mddecins  de  l'Arm£e  de  l'Air  destines  &  exercer  dans  les  unites  velantes  se 
fait  par  un  stage  de  quatre  mois  <1  l'Ecole  de  specialisation  de  medecine  aeronautique. 

Cette  Scole  recoit  de  jeunes  medecins  rdeerament  diplomas  qui  exerceront  en  milieu  militaire 
pendant  une  p€riode  allant  de  quelques  anndes  3  toute  une  carriSre.  Le  stage  vise  &  la  fois  <1  donner  un 
enseignement  thdorique,  une  formation  clinique  et  pratique,  et  3  favoriser  1 ' integration  du  futur  nedecin 
de  l’Air  &  son  milieu  nouveau  et  bien  particulier. 

Les  probl&mes  qui  se  posent  sont  lies  aux  necessites  de  1 'evolution  des  relations  "enseignants- 

enseignes". 

1.2.  L'ecole  organise  des  stages  de  plus  ou  moins  longue  duree  pour  la  formation  de  medecins  de 
reserve  de  I'Armee  de  l'Air. 

1.3.  La  formation  en  medecine  aeronautique  en  milieu  universitaire  civil  se  fait  par  un  ensemble  de 
conferences  et  de  visites  dont  le  nombre  et  l'importance  varient  legSrement  selon  les  facultes  de 
medecine.  Le  dipldme  de  medecine  aeronautique  qui  peut  etre  ensuite  obtenu  permet  aux  medecins  qui  le 
posa&dent  d'assurer  les  examens  medicaux  dans  les  clubs  d’aviation. 

2.  LA  FORMATION  HAUTE MENT  SPECIALISEE  EN  MEDECINE  AERONAUTIQUE 


Les  speciaiistes  de  medecine  aeronautique  des  niveaux  superieurs  sont  recrutes  et  formes  en  milieu 
selon  des  normes  reglementaires  precises.  Les  physiologistes  passent  les  etapes  successives  de 
"I'assistanat"  (4  ans  d'etudes  en  laboratoire  et  en  faculte),  puis  du  concours  de  "specialiste  de 
recherches  du  service  de  cante  des  Armees". 

Les  cliniciens  passent  des  concours  equivalents  d'assistanat  de  medecine,  ou  de  specialiste  des 
hdpitaux  des  Armees. 
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Ces  derniers  peuvent  ultdrieurement,  aprSs  e.i  concours  d'agrdgation,  devenir  des  enseignants  d'une 
d«s  spdcialitds  ensoignd'es  3  l'Kcole  dc  spdc  iali  iat  ion  de  mddecine  adronautique .  Des  modifications  de 
ce  syst?me  sont  actue  1  lenient  en  projet. 

II  n'y  a  pas  en  milieu  fivil  de  concours  rdglementant  la  formation  trSs  specialist. 

3.  FORMATION  Df  PERSONNEL  PARA-MEDICAL 


11  existe  en  France  une  formation  des  hfltesses  pour  l'aviation  de  transport  civile  et  militaire. 
Le  personnel  charge?  des  caissons  3  depression  recoit  une  formation  specialist. 


In  France,  aviation  medicine  is  taught  both  from  theoretical  and  practical  viewpoints  to  various 
categories  of  personnel:  physicians,  aircrews,  engineers,  business  personnel,  paramedical  person¬ 
nel.  This  paper  deals  solely  with  the  training  given  to  physicians,  and  is  based  on  long  and 
concrece  teaching  experience. 

1  BASIC  TRAINING  OF  PHYSICIANS  SPECIALIZED  IN  AVIATION  MEDICINE 
A)  MILITARY 


The  main  aviation  medicine  training  provided  in  France  is  that  of  the  Air  Force  medical 
officers . 

All  the  doctors  who  have  obtained  their  degree  and  are  called  upon  to  serve  in  the  Air  Force 
during  periods  ranging  from  a  few  years  to  a  whole  career  attend  a  four-month  course  at  the  Ecole 
de  Specialisation  du  Service  de  Santd  pour  l'Armde  de  l'Air  (Health  Service  Specialisation  for  the 
Air  Force) . 

This  course  follows  a  six-month  assignment  at  the  Application  School  of  the  Armed  Forces  Health 
Service,  during  which  the  strictly  military  aspects  of  a  medical  officer's  training  are  covered*. 

This  allows  the  four-month  course  to  be  devoted  to  specifically  aeronautical  training,  as  all 
the  knowledge  necessary  to  practising  military  medicine  has  been  previously  acquired. 

According  to  the  regulations  in  force,  the  main  purpose  of  the  Specialisation  School  is  to 
provide  doctors  with  "the  complementary  professional  teaching  necessary  for  the  accomplishment  of 
their  mission".  1 

This  primary  objective  can  be  achieved  through  two  intermediate  objectives: 

1)  The  School  gives  its  students  the  knowledge  necessary  to  practise  aviation  medicine  on  the 
flying  personnel  of  the  units. 

This  knowledge  is  of  a  theoretical,  practical  and  clinical  nature;  it  covers  aviation 
physiology,  medicine,  psychology  and  psychiatry,  otorhinolaryngology  and  ophthalmology, 
biochemistry  and  biophysics.  It  also  covers  the  organization  of  the  Air  Force  and  the 
connections  between  the  Health  Service  and  the  Air  Force  at  various  levels. 

Such  knowledge  is  provided  by  means  of  lectures,  practical  demonstrations  in  various 
Health  Service  laboratories  (Central  Aeronautical  Biology  Laboratory  and  Aerospace  Medical 
Laboratory  of  the  Bretigny  Flight  Test  Centre),  clinical  assignments  (in  hospitals,  in 
services  dealing  with  aviators,  in  medicine,  ophthalmology,  otorhinolaryngology,  or  in 
psychiatric  services  outside  hospitals:  e.g.  the  Air  Force  Medical  Centre  of  Clinical 
Psychology) . 

Therefore,  in  teaching  the  curriculum,  one  takes  account  on  the  one  hand  of  the  necessity 
of  providing  students  with  surveys  and  synthetic  reviews  on  the  topics  with  which  they 
have  to  become  familiar,  bui,  on  the  other  hand,  one  does  not  lose  sight  of  prevailing 
positions  and  interests  of  most  students. 

It  is  essential  to  consider  these  positions  and  interests  for  tuition  to  be  effective,  and 
for  communication  to  be  created  between  the  teaching  staff  and  students,  thus  allowing  a 
better  integration  of  knowledge. 

The  students  attending  these  courses  are  recently  graduated  doctors,  having  just  obtained 
their  officer's  conraission;  most  of  them  have  held  responsible  functions  in  hospitals 
during  the  last  years  of  their  medical  studies. 

Most  of  these  young  doctors  are  primarily  interested  in  the  clinical  aspect  of  medicine, 
particularly  the  physiology  and  psychopathology  of  the  Flying  Personnel  to  whom  they  will 
have  to  attend. 

It  is  therefore  essential  not  to  consider  them  as  beginners  or  uninstructed  students,  but 
rather  as  acknowledged  doctors  desirous  of  acquiring  a  specialty,  and  with  whom  dialogue 
is  possible  and  desired. 

It  is  also  essential  to  emphasize  all  the  clinical  aspects  of  aviation  medicine  since  this 
facet  is  the  best  understood. 

Teaching  methods  have  been  used  to  reach  these  objectives  and  to  maintain  the  interest  of 
the  students  participating  in  the  course.  For  instance,  round  table  discussions  are 
frequently  held;  they  gather  specialists  of  various  disciplines  to  discuss  the  same  theme. 

As  far  as  some  subjects,  such  as  psychology,  are  concerned,  dynamic  group  psychology  tech¬ 
niques  have  been  resorted  to:  their  purpose  was  to  help  students  to  discover  some  clinical 
facts,  which  professorial  lectures  could  not  have  achieved.  In  some  aspects,  this  Reaching 


*  In  the  French  Arsed  Forces,  the  Health  Service  is  common  to  the  three  services:  Army,  Navy, 
Air  Force. 
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.It  psychology  was  closely  related  to  M.  BALINl's  work.  It  has  enabled  the  students  to  get 
to  the  tacts  to  learn  through  a  personal  approach,  both  individual  and  in  groups,  thus 
nuking  knowledge  integration  possible  after  actual  experience. 

For  the  last  few  years  the  predominant  feature  in  the  general  trend  of  teaching  has  been 
emphasis  on  clinical  teaching  as  compared  to  physiology  teaching,  which  used  to  prevail. 
Another  important  characteristic  has  also  bren  the  development  of  the  sust  specific  and 
applied  aeronautical  physiology,  to  the  detriment  of  traditional  experimental  physiology. 

A  certain  devu lopment  of  pedagogic  research  should  also  be  pointed  out,  although  varying 
according  to  the  disciplines  considered. 

2)  The  School  also  aims  at  the  preparation  of  students  to  become  integrated  into  the  environ¬ 
ment  where  they  will  be  called  upon  to  live  and  work  for  a  number  of  years. 

It  is  always  difficult  to  pass  on  from  being  a  stu'ant  to  being  a  professionally  respon¬ 
sible  person.  This  is  a  turning  which  the  School  should  help  students  to  take. 

This  aim  can  be  achieved,  of  coursi  ,  b"  providing  the  doctor  with  the  scientific  knowledge 
necessary  for  practising;  however,  this  is  not  sufficient.  The  School  should  also  facili¬ 
tate  a  kind  of  previous  integration  into  the  environment,  thus  warding  off  adaptation 
difficulties  which  would  not  fail  to  aggravate  the  obstacles  to  be  overcome  by  entrant 
doctors . 

In  order  to  do  this,  the  School  uses  three  different  working  techniques  or  methods: 

a)  It  promotes  familiarity  with  the  Air  Force  environment:  visits  to  air  units,  r  actinia, 
discussions  with  aircrew  and  with  doctors  serving  in  the  Air  Force  complement  the 
organization  data  provided  by  the  courses. 

b)  Air  trips  of  varying  durations  enable  the  students  to  live  with  the  aircrew,  to  become 
familiar  with  their  work,  and  to  share  their  emotions.  This  assists  the  doctor  in  his 
attempt  to  identify  himself  with  his  potential  patients  -  the  aircrew. 

c)  For  a  period  of  four  months  the  students  will  share  the  life  cv  their  teaching  staff. 

Now  this  teaching  staff  is  very  much  under  the  influence  of  the  particular  climate  which 
pervades  the  Air  Force.  In  the  French  Air  Force,  men,  aircrew,  are  very  close  to  each 
other,  because  of  their  professional  motivations  -  flying  and  their  love  for  flying  -  and 
because  of  the  emotions  shared  both  in  wartime  and  peacetime.  This  closeness,  this 
identification  of  individuals  with  one  another  marks  their  relationship  more  than 
hierarchical  positions. 

Doctors  serving  in  the  Air  Force  arc  of  course  characterized  by  this  climate,  which  the 
teaching  staff  reflects  all  the  more  in  their  students  in  that  classes  are  limited  in 
number  and  may  operate  as  small  groups  (15  to  25  students). 

Therefore,  during  this  four-month  course,  doctors  can  develop  a  preliminary  identification 
with  the  profession  they  will  practise  and  with  the  environment  into  which  they  will  have 
to  integrate  themselves.  This  process  is  an  indispensable  complement  to  that  of  acquiring 
medical  knowledge. 


It  is  part  of  the  mission  of  the  School  to  ensure  a  post-graduate  aeromedical  training. 

This  teaching  has  not  yet  been  finally  organized.  However,  it  justifies  some  preliminary 
remarks.  Generally  speaking,  in  civilian  spheres,  post-graduate  training  raises  problems  which  are 
difficult  to  solve  at  present  and  require  research;  this  research  is  now  starting  in  France.  In 
addition  particular  problems  arise  in  a  military  environment:  the  relative  isolation  on  a  unit 
doctor  should  result  in  the  organization  of  refresher  courses  aiming  not  only  at  providing  new 
knowledge,  bur  also  at  promoting  the  exchange  of  information  and  experience  between  practitioners, 
hospital  doctors  and  researchers.  Such  a  proposal  is  supported  by  considerations  on  the  medical 
officer's  corporate  feeling,  motivation,  etc. 


B)  CIVIL 

In  the  civilian  field,  aeromedical  training  varied  according  to  the  university.  Some  -  not 
all  of  them  -  provide  the  training  required  for  an  aviation  medicine  diploma;  this  training  is  most 
frequently  organized  by  physiology  researchers  and  professors.  At  the  Faculty  of  Medicine  of  Paris, 
such  teaching  includes  50  lectures,  with  visits,  practical  work  and  demonstrations.  Examinations 
take  place  at  the  end  of  the  course,  with  the  award  of  a  diploma  enabling  its  holder  to  conduct 
medical  examinations  in  flying  clubs. 

II  HIGHLY  SPECIALIZED  TRAINING  IH  AVIATION  MEDICINE 

A)  In  civilian  circles  it  is  the  specialised  work  and  research  conducted  by  some  experts  that 
win  their  author's  competence  and  repute  in  certain  fields  of  aviation  medicine.  Many  of  these 
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«i«?r»n!r!Lal*!-5“mi  te?chi?8  duties  in  a  university,  mainly  in  physiology.  There  does  not,  however, 
exist  any  competitive  examination  for  the  recruitment  of  such  specialists,  at  any  level. 


)  In  military  circles  the  needs  for  specialized  personnel  are  much  higher.  The  Air  Force  needs 
personnel  to  conduct  applied  research",  with  a  view  to  developing  the  equipment  necessary  to  aircrews' 
adaptation  to  modem  flight.  As  for  the  Health  Service,  it  requires  a  teaching  staff  specialized  in  the 
various  disciplines  related  to  aviation  medicine  (see  paragraph  I). 

The  training  of  these  various  categories  of  personnel  goes  through  the  preliminary  stage  of 
recruitment.  The  "assistanat"  competitive  examinations  enable  those  who  succeed  to  study  four  years  in 
a  laboratory,  or  in  a  military  clinical  centre,  while  simultaneously  conducting  studies  leading  to 
civilian  titles.  (As  a  matter  of  fact,  for  the  time  being,  military  competitive  examinations  do  not 
grant  to  those  who  pass  them  an  equivalence  to  corresponding  civilian  titles). 


During  his  four  years  of  training,  the  "assistant"  is  not  a  student:  he  is  an  already  specialized 
physician  who  carries  out  team  research  work,  or  assumes  clinical  responsibilities,  on  a  collaboration 
basis,  according  to  the  orientation  he  has  chosen. 


It  is  also  in  view  of  this  orientation  that  he  will  choose  cither  the  competitive  examination 
organized  for  "research  specialists",  or  that  leading  to  the  status  of  clinical  discipline  specialist 
(Otorhinolaryngology,  Ophthalmology,  Psychiatry,  Psychology,  Medicine)  which  will  warrant  the  work 
performed  during  the  preceding  years. 


Beyond  that  stage,  the  researcher  who  has  been  active  in  a  laboratory  fur  a  number  of  years  and  has 
accumulated  work  may  go  in  for  the  "maitre  de  recherches”  competitive  examination,  the  highest  step  in 
this  hierarchy,  and  thus  become  adviser  to  other  researchers  and  to  the  Command. 


On  the  same  level,  and  each  in  their  own  specialty,  a-:  those  who  orient  themselves  towards  teaching. 
They  take  an  "agregation"  competitive  examination,  after  which  they  hold  a  position  at  the  Health  Service 
School  of  Specialization  for  the  Air  Force. 


These  various  types  of  training  have  gradually  evolved  in  two  opposite  and  successive  directions. 

To  the  initial  phase  of  development  of  aviation  medicine  in  France  corresponded  a  parallel  development 
of  highly  specialized  training  and  of  the  competitive  examinations  which  led  to  it.  After  the  "biologi- 
cat"  created  in  1949,  appeared  successively  the  "assistanat",  then  the  research  specialist  competitive 
examination,  then  the  specialized'  "agregations" ,  and  finally  the  "Maitre  de  recherche”  titles. 

During  these  last  few  years,  the  setting  up  of  a  single  Health  Service  was  a  predominant  requirement 
which  brought  about  a  homogeneization  of  the  competitive  examinations  in  the  three  Services,  which  were 
initially  different  from  each  other. 


We  are  now  living  through  a  transition  period:  some  new  competitive  examinations  have  been  created, 
some  others  are  pending.  Adjustments  should  obviously  be  devised  to  allow  each  of  them  to  retain  the 
essence  of  its  specificity  while  general  harmonization  is  maintained. 

One  problem  remains  to  be  solved:  the  creation  in  France  of  an  equivalent  to  the  American  "Flight 
Surgeon".  Such  a  specialist  should  combine  a  specific  medical  training,  both  physiological  and  psycho- 
physiological,  and  a  pilot's  training.  His  value  would  thus  be  acknowledged  both  by  engineers  and 
aircrews,  and  better  results  would  be  achieved  both  in  research  and  in  the  medical  control  of  flying 
personnel. 

This  twofold  position  is  at  present  being  held  in  France  by  some  of  the  Flight  Test  Centre  doctors; 
the  very  existence  of  these  pilot  doctors  proves  their  necessity.  This  should  be  officially  recognized 
and  the  assignment  of  such  doctors  should  be  extended  beyond  Flight  Test  Centres. 


CONCLUSIONS 


One  might  conclude  this  survey  by  enumerating  the  reasons  for  being  satisfied  with  the  present  teaching 
of  aviation  medicine  in  France.  It  is  however  more  profitable,  as  well  as  a  possible  source  of  dis¬ 
cussion,  to  stress  the  problems  yet  unsolved  and  the  difficulties  encountered. 

Each  nation  and,  within  each  nation,  each  Service  has  its  own  traditions,  and  the  training  it  provides, 
while  it  is  organized  in  view  of  the  aim  to  be  reached,  is  also  marked  by  national  traditions  and 
peculiarities. 

The  problems  raised  by  aeromedical  teaching  in  the  French  Air  Force  were  for  a  long  time  related  to  the 
insufficiently  clinical  nature  of  such  teaching.  But  these  are  bygone  days.  The  present  problem  -  yet 
unsolved  -  is  that  of  the  purely  aeronautical  specialization  of  the  Air  Force  doctor:  should  it  be 
emphasized  for  all  doctors,  and,  if  not,  for  which?  Keplies  to  this  question  differ  in  all  countries. 
We  shall  be  extresmly  interested  in  an  exchange  of  vievs  on  this  subject. 
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i'ypes,  duration  and  curricula  of  training  courses  held  at  the  Institute  of  Aviation  Medicine  of 
the  German  Air  Force  in  rurstenfeldbruck  are  described. 

1 .  Irieary  Course  in  Aviation  Medicine 

A  10-week  course  provides  knowledge  in  physiology  of  flight  and  in  all  fields  of  clinical 
aviation  medicine,  examination  methods  and  pertinent  medical  fitness  regulations.  Special  emphasis 
is  placed  on  questions  pertaining  to  aviation  pathology,  prevention  and  Investigation  of  aircraft 
accidents  and  flying  safety.  Practical  indoctrination  and  field-trips  to  flying  units  familiarize 
prospective  Flight  Surgeons  with  their  duties  and  responsibilities. 

2.  Indoctrination  of  Medical  Officers  in  Aviation  and  Industrial  Medicine 

A  3  week  course  lor  medical  officers  stationed  on  air  bases,  but  not  as  Flight  Surgeons, 
presents  basic  knowledge  in  the  fields  of  aviation  -  and  industrial  medicine. 

3 «  Aeromedlcal  Training  Sessions  for  Dentists  in  Charge  of  Treating  Flying  Personnel 

Familiarization  courses  of  one  seek's  duration  orient  dentists  on  line  assignment  about 
essential  aeromedlcal  suojects  of  interest,  especially  about  experiences  gained  in  and  directives 
applying  to  dental  treatment  of  flying  personnel. 

4 .  Course  for  Aeromeilcal  Technicians  (Flight  Surgeon's  Assistants) 

In  a  o-week  course  Aeromedlcal  Technicians  (Flight  Surgeon’s  Assistants)  are  instructed  in 
fundamentals  of  physiology  of  flight,  appropriate  aaslstance  in  physical  examinations,  medical 
care  und  traatmont  of  flying  pereonnel,  and  prevention  and  investigation  of  aircraft  accidents. 

A  knowledge  of  all  administrative  processes  completes  the  training  for  the  most  important  assistant 
of  a  Flight  Surgeon. 

5.  Course  lor  Air  Evacuation  Personnel 

A  3 -week  courae  for  non-c ommisaloned  officers  of  the  medical  service  is  designed  to 
familiarize  them  with  the  problems  of  aeromedlcal  evacuation  in  accordance  with  international 
agreements  (STANAG  320k). 


Sommalre 

Nature,  Juris  et  programmes  dee  coura  de  formation  organists  H  l'Institut  de  Midecine  Aironautique 
de  la  O.A.F.  (Armie  de  l'Alr  Allemande)  A  Fiiratenfeldbruck. 

Au  cours  de  dlx  semaines  de  Sr.age  Primaire  pour  Midecine  de  l'Air,  lea  itudiants  resolvent  une 
formation  de  la  phyaiologie  du  vol  et  dans  tous  les  aujeta  cliniques  de  la  midecine  aironautique, 
de  sea  mt^hodea  de  diagnostic  ot  lea  rigles  se  rapportant  A  .'aptitude,  En  outre  une  attention 
particulars  eat  cnnsacrie  aux  questions  liies  A  la  pathologie  aironautique,  A  la  prevention  dea 
accidents  airione  et  aux  enquttvs  sur  ees  accidents  ainsi  qu'A  la  securiti  des  vola.  Dea 
dimonstrutlons  et  des  visites  d'unitis  operationnelles  familiarisent  les  futurs  Midecins  de  l'Air 
avec  1 is  tftches  et  les  responses! litis  qui  les  attendant. 

Au  courn  d'un  stage  de  troia  seasides  les  offlclers  midecins,  stationnis  sur  les  bases,  mais  non 
en  qualiti  do  Midecins  de  l'Air,  soot  familiarisis  avec  les  connaissances  fondamentalea  dans  les 
doaainea  de  la  midecine  aironautique  et  la  midecine  du  travail, 

Dea  cours  d'une  semaine  permetlent  aux  dentistes  de  ee  faoiliariser  avec  lee  principaux  problimee 
airomidicaux  qui  peuvent  lee  concerner.  L  'objectif  poursuivi  est  d'uniformieer  les  procidis 
relatifs  aux  soins  dentairea  en  se  fondant  sur  l'expirience  acquise  aupris  du  personnel  navigant. 
Au  cours  d'un  otage  de  six  semaines  les  Technlclens  de  Midecine  Aironautique  (Assistants  des 
Midecins  de  l'Air)  resolvent  une  formation  dont  le  programme  comprend  les  princlpes  de  base  de  la 
physlologio  du  vol,  la  partis  pratique  divolue  aux  infirmiers  dans  les  examene  mldicaui,  lee  coins 
et  les  trnitenents  du  pereonnel  navigant  ainsi  que  la  privention  des  accidents  airiene  et  les 
enquitee  qui  leur  font  suite.  La  connaiasance  de  toutes  lee  fonctious  admlnlstratives  complete  la 
formation,  pour  i'asaistant  le  plus  important  du  Midecin  de  l'Air, 

Conforaiment  aux  accords  internatlonaux  l  ST  An  AO  3204)  les  aoue-officiera  du  3ervice  de  Santi 
soat  formie  au  cours  d'un  stage  de  b  seaainee  aux  princlpes  des  Evacuations  Sanitaires  Airieunee. 
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ih»  Schooling  Section  lor  training  of  medical  officers  And  medical  personnel  in  the  field  of 
aviation  medicine  is  one  of  the  latest  establishments  at  the  Institute  of  Aviation  Medicine  of 
the  German  Air  force  in  Furstenfeldbruck.  It  eae  activated  in  1966  and  became  an  essential  branch 
of  the  Training  Division,  which  at  the  sane  time  is  reoponsiole  for  the  centralised  execution  of 
physiological  training  for  all  flying  personnel  of  the  German  Armed  forces  through  its  training 
groups. 

The  tasks  of  the  Schooling  Section,  which  I  should  like  to  cover  here,  are  as  follows! 

1.  Training  of  Flight  Surgeons  in  the  Primary  Course  in  Aviation  Medicine 

2.  Indoctrination  of  Medical  Officers  in  Aviation  and  Industrial  Medicine 

3.  Aoromedical  Training  Sessions  for  Dentists  in  oharge  of  Treating  Flying  Personnel 

4.  Course  for  Aeromedical  Technicians  (flight  Surgeon's  Assistants) 

5.  course  for  Air  Evacuation  Personnel. 

Primary  Course  in  Aviation  Medicine 

This  course  is  scheduled  to  last  10  weeks  and  is  intended  for  training  of  junior  aeromedical 
officera.  Its  immediate  purpose  ia  to  provide  future  Flight  Surgeons  with  the  basic  theoretical 
knowledge  and  above  all  with -the  practical  qualifications  required  for  the  proper  execution  of 
their  responsibilities.  Within  the  scope  of  these  functions  the  Flight  Surgeon,  is  expected  to  have 
specific  knowledge  pertaining  to  examination  techniques,  diagnostics  and  treatment  of  flying 
personnel.  On  the  other  nand  he  should  also  be  able  to  cope  with  problems  of  industrial  medicine 
in  flying  operations.  In  addition  he  haa  to  hold  leasous  intended  to  keep  the  knowledge  of  flying 
personnel  with  respect  to  physiological  training  up-to-date.  In  his  capacity  aa  apeoial  adviser 
to  the  commander  ou  organisation  of  leave  and  leisure  time,  scheduling  of  flying-  and  duty-hours, 
questions  relating  to  sporta-  and  functional  medicine  he  is  expected  to  accomplish  his  part.  He 
must  also  participate  in  the  prevention  and  investigation  of  aircraft  accidents  and  incidents. 

Consequently  the  training  program  not  only  provides  the  theoretical  knowledge,  but  places  special 
emphasis  on  practical  indoctrination. 

In  detail  the  plan  provides  information  on  administrative  procedures  of  the  aeromedical  service 
in  addition  to  an  introduction  into  general  subjects  of  the  historical  development  and  tasks  of 
aviation  medicine.  The  subjects  of  physiology  of  flight  covering  knowledge  pertaining  to  flight 
environment  and  specific  effectB  of  flight  form  the  basic  structure  for  all  aeromedical  comprehension. 
In  23  academic  los3ons  the  effects  of  altitude,  biodynamic  influences  of  flight,  rescue  and  survival 
procedures  and  regulations  are  explained  and  aupplemented  by  extenslvo  demonstrations  of  15  total 
hours,  including  a  chamber  flight. 

This  is  followed  by  21  hours  of  instructions  dealing  with  prevention  of  illnesses,  rehabilitation 
and  methods  of  detailed  diagnosis.  This  includes  also  an  introduction  into  biotelemetry  and 
particularly  into  medical  data  processing. 

Subjects  of  clinical  aviation  medicine  are  covered  extensively.  The  dominant  point  is  not  to 
discuss  basic  knowledge  considered  to  be  a  prerequisite  for  physicians  but  to  cover  additional 
specific  professional  knowledge  important  to  the  Flight  Surgeon.  Pertinent  physical  fitness 
regulations  are  discussed  in  detail  for  each  specialty.  Furthermore  particular  problems  of  various 
specialties  are  treated  thoroughly.  Thus  a  total  of  9  hours  are  available  for  internal  medicine 
and  10  hours  for  subjects  of  the  EMT  specialty.  The  field  of  ophtnalmology  necessitates  an  aven 
more  intensive  indoctrination  since  experience  shows  Flight  Surgeons  to  have  less  background 
ophthalmologicai  knowledge  than  required.  Aa  a  result  20  hours  of  instruction  arc  devoted  to  this 
specialty,  neurological  and  psychiatric  subjects  are  deliberately  confined  to  the  presentation  of 
such  emotional  and  mental  dieturbances,  which  may  play  a  part  in  flying  assignment  and  cou-’.i  ute 
partial  or  complete  incapacitation  for  military  flying  duty.  In  our  opinion  5  hours  assigned  to 
this  subject  are  sufficient  consider-*',,  the  fact  that  fundamental  knowledge  taken  for  granted  in 
trained  physicians  can  be  dispensed  with.  3  h-»urs  each  of  theoretical  instructions  in  radiology, 
dentistry,  and  laboratory  techniques  cover  spocific  skills  and  circumstances  characteristic  of 
physical  examinations  of  flying  personnel. 

In  the  field  of  clinical  aviation  medicine  the  knowledge  gained  is  consolidated  by  practical 
clinical  exercises  of  several  hours'  duration. 

Psychology  is  also  concerned  with  specific  and  practical  problems  of  flying,  especially  those 
relating  to  types  of  operation  and  mission  and  the  resultant  psychological  stress,  but  also  with 
questions  pertaining  to  pBycho-physical  performance  functions  and  accident  psychology.  The  6 
hours  spent  on  these  subjects  are  complemented  by  practical  indoctrination  into  and  demonstration 
of  psychological  testing  equipment  and  by  introduction  into  examination  methods. 

Detailed  instructions  on  aeromedical  aspects  of  aviation  accidents  and  aviation  pathology  amounting 
to  23  houre  follow.  Vte  consider  this  specialty  to  be  of  very  great  importance  since  the  Flight 
Surgeon  is  repeatedly  faced  with  the  problem  of  investigating  and  clarifying  an  aircraft  accident 
or  incident.  He  then  must  give  his  expert  opinion.  We  also  keep  in  mind  that  every  aircraft 
accident  constitutes  an  experiment  -  unfortunately  often  fatal  -  from  which  new  knowledge  can  bs 
deduced.  For  these  reasons  the  general  and  speciul  tasks  of  aviation  pathology  as  well  as  techni¬ 
cal  and  physical  processes  in  aircraft  accidents  and  type  and  infliction  of  particular  injuries 
are  covered  in  great  detail.  In  addition  measures  at  the  scene  of  the  accident  for  preservation 
of  traces  and  securing  of  evidence,  of  identification  and  fundamental  rules  for  autopsies  and 
thoir  value  for  clarification  and  reconstruction  of  aircraft  accidents  are  dealt  with.  Questions 
relating  to  aviation  toxicology  and  problems  involved  in  shipment  of  specimens  as  well  aa 
performance  of  chemical,  histological  and  physio-chemical  examinations  are  discussed.  Admini¬ 
strative  procedures  in  preparing  written  expert  opinions  on  aircraft  accidents,  which,  in  the 
last  analysis,  constitute  the  summary  of  exp-riencee  gained,  are  adequately  considered. 
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In  logical  sequence  lectures  on  flying  aafaty  follow  tnoaa  on  aviatioi,  uxthoiogy.  The  dominant 
areas  of  inetruotiona  are  techuical  aud  flying  measures  for  preventicu  ,*nd  inveatigatlon  of 
aircraft  incidenta  and  accidenta.  It  ia  our  opinion  that  tne  Flying  Safety  Officer  ia  one  of  the 
moat  inportant  counterpart!*  of  tne  Flight  Surgeon  in  hia  everyday  work  on  an  air  base.  Therefore 
tne  foundation  for  thia  important  cooperation  ehould  6*  laid  in  the  Priaary  Course  in  Aviation 
Medicine. 

Furtnernore  future  Flignt  Surgeons  are  faailiarized  in  6  hours  of  instruction  with  the  most 
important  procedures  and  regulations  governing  aerooedical  evacuation.  It  seeaa  important  to  ua 
to  paaa  on  to  our  Flight  Surgeons  experience  we  ourselves  and  other  nations  have  gained  in  World 
War  II  and  those  acquired  quite  recently  in  the  course  of  belligerent  events. 

Profound  knowledge  in  the  field  of. epidemiology,  pertinent  requirement  of  law  and  necessary 
vaccination  measures  ire  very  important  considering  the  threat  of  quick  dissemination  of  oommunlcable 
diseases  in  modern  air  travel.  These  specific  hazards  are  consequently  covered  in  four  hours. 

Since  air  bases  constitute  large-scale  establishments,  Introduction  into  industrial  medicine  is 
of  great  importance.  In  particular  it  is  necessary  to  supervise  technical  installations  on  air 
basea  and  execute  measures  of  industrial  hygiene,  including  toxicological  aspects  of  flight 
operations. 

The  tasks  of  Flight  Surgeons  are  characterized  By  multiplicity  and  differentiation.  Prersquiaites 
and  circumstances  differ  from  unit  to  unit.  For  this  reason  a  total  of  8  training  days  are  set 
aside  for  field-trips  to  various  flying  units.  Course  participants  are  faailiarized  with  particular 
prooieme  and  pecuiiarltlee  of  an  r-104  unit,  a  naval  air  wing,  and  an  army  aviation  battalion. 

They  are  also  confronted  with  problems  arising  at  pilot  training  schools  and  helicopter  units. 

At  the  same  time  this  opportunity  is  used  to  demonstrate  ourvival  and  roscue  at  sea.  A  field  trip 
to  the  Training  School  for  Airborne  Opera lions  and  Air  Transport  affords  an  insight  into  training 
for  paratroopers.  Important  and  diverse  loading  techniques  of  transport  aircraft  are  demonstrated, 
with  a  special  view  towards  asromedlcal  evacuation. 

One  afternoon  every  week  ia  reserved  for  sports,  and  the  course  participants  have  one  study-hour 
a  day. 

Participation  of  training  course  in  the  2-day  Aeromedlcol  Symposium  is  scheduled.  3uoh  Flight 
Surgeon's  Meetings  are  held  twice  a  year  at  the  Inatitute  of  Aviation  Medicine  of  the  German 
Air  Force. 

The  knowledge  gained  by  course  participants  le  assessed  in  one  intermediate  test,  multiple  ohoice 
system,  and  in  one  thorough  end-of-coures-test  in  writing.  , 

The  course  language  is  German.  Foreign  German-speaking  students  may  attend. 


Indoctrination  of  Hedlcal  Officers  in  Aviation  and  Industrial  Hediclne 

The  curriculum  of  this  course  is  similar  to  that  of  the  Flight  Surgeon's  Course,  however  limited 
to  essentials  in  the  warioue  apeclaitiee.  Again  physiology  of  flight  forme  the  basic  etruoture 

4  total  of  11  houre  and  supplementary  skill  demonstrations  of  8  hours.  Introductory  subjects 
concerning  responsibilities  and  organization  of  aeromedical  service  and  implications  of  aerospace 
medicine  end  the  most  important  administrative  prooeduree  in  connection  with  eeromedical  duties 
era  oovsred  in  e  total  of  8  hours.  Clinical  aviation  medicine  is  also  presented  with  ail  it# 
specialties,  whereby  problems  in  rwepeotiwe  fields  are  ooversd  as  follows i  .  . 

Internal  medicine  3  houre,  ENT-branch  5  hours,  ophthalmology  4  hours,  neurology  and  psychiatry 
2  houre.  Examination  method#  of  funotional  medicine  and  detailed  diegnosim  ere  covered  in  6  hours. 
Problems  of  x-rsy  diagnostics,  dentistry  and  laboratory  diagnostics  are  offered  in  5  Instruction 
houre. 

Aviation  payohoiogy  illustrates  problems  of  pilot  selection  and  performance  eriteria  as  well  ae 
aspects  of  accident  payohoiogy  in  approximately  3  hours  and  gives  an  introduction  into  the 
examination  techniques  of  the  specialty  by  additional  practical  exercise#  on  psychological  testing 
equipment. 

In  tnis  course  emphasis  is  again  placed  on  aeromedieal  aspect#  of  aviation  pathology  to  familiarize 
medioal  officers  witn  all  oomplexea  arising  from  prevention  and  investigation  of  aircraft  accidents. 

Further  demonstration  of  pathologic  finding,  and  of  Ufa  ..ring  ...sure,  at  the  ec.n.  .ewe  to 
Illustrate  action  to  be  taken  at  the  spot  end  proper  ways  of  conduct. 

A  short  introduction  into  questions  of  aeromedical  evacuation  ie  designed  to  acquaint  medioal 
officer#  with  the  tasks  of  sub-units  for  aeromedical  evacuation  assigned  to  their  organisations. 
Specific  duties  and  problems  on  the  part  of  industrial  medicine  existing  on  air  basea  are  presented 
in  4  bour  instructions. 

One  study  hour  a  day  haa  again  been  provided  for  thia  course. 

The  level  of  knowledge  achieved  by  course  attendants  is  assessed  by  e  final  test. 


Aeron#'"**1  vre-ln-lnf  Sessions  for  Dentists  in  Charge  of  Treating  Hying  Fe.re.qnne^ 

Thia  training  projeot  ia  a  1-weok  familiarization  course  for  dentist#  on  line  assignment  stationed 
on  air  bases ,  who  have  to  take  oars  of  personnel  on  flying  status  and  are  responsible  for  their 
treatment. 

In  this  manner  nearly  all  air  force  line  dentists  were  able  to  participate  in  -!ueh  courses. 

Selected  eubjecte  from  the  field  of  physiology  of  flight  and.  “*d^*^“*  atact 

presented  to  them,  inaemuoh  ae  these  topics  are  of  interest  to  dentists  end  show  points  of  contact 


vith  their  own  specialty*  At  the  same  time  and  beyond  this  objective  the  topics  serve  to  canvay 
Knowledge  which  should  be  universal  property  of  all  medical  officers  responsible  fr>r  handling 
aviation  problems.  Furthermore  meetings  of  this  nature  serve  to  clarify  and  formulate  uniform 
treatment  directives  and  procedures  through  professional  discussions  among  dentists. 

*11  dentists  have  attended  a  3  1/2  day  training  course.  Therefore  the  course  has  been 
rearranged  and  subjects  of  the  program  have  been  changed. 

The  inclusion  of  dentists  xn  the  training  program  was  highly  welcomed  and  serves  the  primary 
purpose  of  improving  cooperation  between  Flight  Sureeone  and  dentists  and  at  the  same  time  is 
most  favorable  for  prospective  measures  and  mutual  understanding. 


Course  for  Aeromedlcal  Technicians  (Flight  Surgeon’s  Assistants) 

This  course  lasts  6  weeks.  Physiological  and  clinical  topics  are  seen  more  under  practical  aspects 
commensurate  with  the  educational  level  of  the  course  participants. 

All  Aeromedical  Technicians,  the  assistants  to  Flight  Surgeons,  their  right  hand  ao  to  apeak, 
must  be  famjliar  with  all  supervisory  administrative  functions  of  the  Flight  Surgeon’s  Office. 
Therefore  al!>  duties  and  administrative  matters  are  covered  in  the  same  detail.  Again  knowledge 
in  phyeiologic  >1  changes  and  biodynamic  influences  of  flight  form  the  fundamental  structure  of 
the  lessons,  whilst  the  clinical  specialties  are  almost  exclusively  treated  under  practical  aspecte. 
Naturally  these  various  faculties  are  concerned  with  the  appropriate  phyeioal  fitness  regulations, 
the  knowledge  of  which  is  a  must  for  the  aeromedlcal  tecnnician. 

In  internal  medicine  examination  methods  for  medical  service  auxiliary  personnel  have  priority 
and  problems  of  prescription  and  tolerance  of  medicaments  and  drugs  are  discussed.  The  ENT- 
apaolalty  stresses  IMT  disturbances  caused  by  air  pressure  variations,  the  effects  of  noise,  and 
respective  proteotivo  measures  including  the  so-called  Ear  Protection  Program,  Practical  training 
therefore  centers  essentially  around  audiometrio  examinations  with  corresponding  on-the-job 
training  phases.  Ophthalmology  covers  the  most  important  anomalies  of  the  visual  organ  and  its 
physiological  performance.  Aeromedlcal  technicians  are  familiarized  with  practical  ophthalmological 
examination  methods.  Another  keypoint  of  clinical  aviation  medicine  are  the  examination  methodology, 
x-ray  diagnostics  and  laooratory  diagnostics,  since  aeromedioal  technicians  should  be  able  to 
conduct  and  supervise  examinations  of  this  nature  independently.  On  the  other  hand  there  are  no 
lessons  on  aviation  psychology  in  this  course,  since  this  would  be  outside  the  scope  of  responsi¬ 
bilities  of  aeromedlcal  technicians.  Of  great  importance,  however,  are  prevention  and  investigation 
of  aircraft  accidents,  which  results  in  thorough  indoctrination  through  Flying  Safety  Officers 
and  in  voluminous  subjects  in  the  field  of  aviation  pathology.  This  spocial  training  ia  also  geared 
to  the  more  practical  napecta,  namely  measures  at  the  soene  of  accident,  assistance  in  removal  of 
injured  personnel  and  fatalities,  assistance  in  and  preparation  of  autopales,  securing  and  shipment 
of  specimens  and  the  like.  Supervieory  tasks  of  medical  personnel  while  engaged  at  scenes  of 
accident  are  appropriately  accentuated.  Suitable  installations  and  equipment  of  recovery  and 
crash  vehicles,  provision  of  adequate  investigative  material,  aid  in  cases  of  serious  injuries, 
burns  and  shock  are  again  mentioned. 

In  5  instruction  hours  aeromedlcal  technicians  are  familiarized  with  the  problems  of  aeromedlcal 
evacuation  and  with  international  regulatione  and  agreements.  Questions  relating  to  industrial 
medicine  of  importance  on  air  bases  are  discussed  with  a  view  towards  supervision  of  technical 
installations. 

The  importance  of  immunization  and  protection  against  epidemics  in  international  air  traffic  ia 
pointed  out  since  medical  servioe  auxiliary  personnel  aid  substantially  in  the  maintenance  of  an 
adequate  immunization  status  especially  in  flying  personnel. 

In  this  course  also  field-trips  to  troop  units  illustrate  in  detail  the  diversity  of  the  situation 
at  various  flying  units  and  aids  materially  in  achieving  the  training  objective.  These  trips  are 
carried  out  to  the  naval  air  force,  pilot  training  schools,  army  aviation  units  and  to  the  Training 
School  for  Airborne  Operations  and  Air  Transport,  similar  to  those  already  mentioned  under  the 
Flight  Surgeons  Course. 


Course  for  Air  Evacuation  Personnel 

This  is  the  latest  type  of  training  course  conducted  at  the  Institute  of  Aviation  Medicine  of  the 
Uerman  Air  Force.  It  has  only  been  started  this  year. 

During  activation  of  specific  sub-units  for  aeromedlcal  evaouatlon  in  the  separate  medical  units 
(medical  squadrons)  the  necessity  of  training  personnel  assigned  thereto  emerged.  The  course  is 
provided  roughly  in  line  with  International  recommendations  listed  in  STANAa  3201*  and  attempts 
to  teach  specific  knowledge  for  aerial  transport  in  a  3-week  course.  In  particular  the  interaction 
of  Forward,  Tactical,  and  Strategic  Aeromedlcal  Evacuation  and  necessary  organizational  atepe  are 
presented.  Internationally  accepted  nomenclature  und  standard  terminology  as  well  as  modes  of 
classification  and  assessment  of  priorities  are  taught. 

The  moot  important  aerophysiological  and  biodynamic  influences  of  flight  are  also  covered  to 
create  understanding  for  special  measures  on  patients  in  serial  flight. 

Transport  capacity,  deck-utilization  and  types  of  aircraft  used  in  aeromedlcal  evacuations  are 
thoroughly  dealt  with  and  supplemented  by  appropriate  practical  exercise  on  oockupe  and  aircraft. 

Some  essential  clinical  aspects  which  warrant  special  attention  in  aerial  transport  are  also 
explained. 
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AKSTIACT 


1.  Flight  nupcDS  on  coupulsory  service  in  the  loiwgia  Air  Force 
take  a  three  week  course  is  A  viatica  Htdicinr.  We  feel  that  die 
course  is  too  short  to  eaki  the  surgeons  so  faailiar  with  aviation 

or  &  cine  that  they  are  ccefietent  to  (in  lectures  to  flight  personnel 
on  the  air  bases.  These  lectures  are  therefore  usually  given  by 
flight  surgeons  on  permanent  duty. 

The  nejority  of  the  flight  surgeons  on  pernaneat  duty  ere  trained 
in  aviation  Medicine  in  the  USA  aid  OK.  The  Any  and  Navy  surgeons 
are  cot  trained  in  aviation  nediciae. 

2.  The  physiological  training  of  nilitary  aircrew  is  carried  out 
according  to  S1AHAC  311*.  It  has  often  been  pointed  out  by  the  Head 
of  (hi  KIoAF  Aeroaedical  Institute  that  it  say  be  tiresone  for 
experienced  pilots  to  attend  the  ease  lectures  every  third  year,  fe 
states  thnt  be  would  prefer  to  give  ante  detailed  lectures  about 
scxected  subjects.  It  is  of  interest  to  hear  the  opinion  of  other 
countries. 

3.  The  BtoAF  also  gives  education  and  training  of  flight  nurses. 

They  are  recruited  froa  civilian  hospitals  and  other  civilian  places, 
in  peace  tine  on  a  volmtary  basis.  They  go  Mi  rough  a  two  week  flight 
nurse  course.  Afterwards,  ooe  has  to  give  then  "flight  experience"  in 
nilitary  aircraft. 

In  wartime  they  will  serve  as  military  flight  nurses.  Flight 
nurse  courses  ate  performed  according  to  the  need  of  personnel. 
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I  would  I'.iSb  firai  to  outlier  .Ur  organisation  of  the  aadi.il  service  for  the  Royal  Eorwegiar. 
Air  Force,  fix  cc.ntiuju  ty  cr  nrasticai  medico.  an)  aeromediCAi  work  is  oosed  mainly  upon 
Doctors  «io  are  permanently  attached,  but  cal/  on  a  part-tier,  basis.  Only  the  Bead  Surgeon  of 
the  Aoytu  lfarwegian  Air  Force  is  employed  ful. -tine.  Ir.  addition  to  these  permanent  doctors 
we  bare  ye-urg  nodical  graduates  serving  full-tine  for  55  months  compulsory  nilitiry  service, 
shortly  af ter  qualification.  I  would  like  to  deal  with  these  first. 

i'tij  1—1  -  iff  /I.  i.)  f til  \  .'X  ■ 

After  basic  niiitarr  training,  both  as  officers  and  in  general  military  aiuicine,  they  hare  a 
six-hours  a  day,  -uree-week  course  in  ariation  neuicine  at  our  Institute  of  Aviation  Medicine. 
In  conoiiruon  rith  nary  other  nations  this  ia  a  relatively  chart  perio  of  instruction.  There 
are  several  reasons  for  cur  approach.  In  our  consideration  of  aviation  medicine  we  salt  such 
detail  frost  technical  Batters,  such  as  hygiene,  medical  examinations  and  h;  perbaric  and  diving 
medicine.  le  exclude  space  medicine.  Without  going  into  details  of  our  syllabus,  I  would  like 
to  mention  a  few  points. 


¥e  consider  important,  ani  put  such  eapsasis  on  orientation  about  iiATO  and  AGARD  and  the 
Aeroctedical  Institutes  of  frietdly  countries.  A  pilot  teaches  about  aircraft  in  use  and  flyirg 
in  general.  Is  call  upon  special  consultants  to  the  Air  Force  for  teaching  about  problem 
in  dentist?:/,  hygiene,  ear  cose  and  throat,  noise  and  epidemiology  whilst  the  few  doctors  on 
the  staff  of  our  Institute  hr.ve  to  cover  all  other  aspects  of  aviation  medicine.  Often  their 
background  is  not  entirely  adequate  because  they  rarely  3tay  at  the  Institute  for  a  long  period. 
Personally,  I  save  cai  the  difficult  job  of  teaching  the  entire  range  of  subjects.  *e  are  not 
able  to  save  a  full  staff  of  people  qualified  in  all  the  different  fields  of  aviation  nedicine. 

In  our  course  ae  give  special  ta.ks  and  demonstrations  about  visual  problems  and  flash,  as 
recooccndec  by  this  panel.  We  carry  out  deconprcssions  runs,  as  described  later,  and  for  the 
young  doctors  entering  compulsary  service  we  have  reserved  time  for  lectures  and  practical 
exercises  cn  tracheal  intubation,  resuscitation,  etc.. 

We  make  use  of  several  textbocks  as  teaching  aids  for  Inc  cures  are!  we  have  compiled  t.  special 
book  of  our  own,  based  upon  various  handbooks,  journals  and  reports  etc..  In  this  w e  deal  with 
all  aero medical  topics  in  a  brief  manner,  quoting  numbered  paragraphs  and  sub-paragraphs,  to 
which  it  Is  easy  to  refer.  Slides  and  placards  are  numbered  also  in  accordance  with  the  sene 
system.  Piles  are  not  used  much,  and  I  would  like  tc  put  forward  the  opinion  and  hope  that  the 
production  of  teaching  films  for  use  by  HATO  countries  could  be  better  co-ordinated,  perhaps 
together  with  videotape  programmes,  by  this  AGA-.’J  Panel.  He  have  no  regular  post-graduate 
training  programmes  or  de  sees  or  diplomas,  out  ar.  urge  continuation  training  as  and  when 
needed.  Je  have  also  ha r  the  good  fortune  to  be  able  to  participate  in  courses  held  in  friendly 
countries. 


Turning  now  to  other  categories  of  Aeromedical  training  to  be  dealt  with  in  this  meeting,  I  do 
not  knew  of  an/  specific  industry  in  this  field  in  Norway,  am  we  therefore  have  no  opportunity 
for  co-operation  with  designers  and  engineers.  The  local  «eror.euical  Association  holds  meetings, 
but  naturally  the  number  of  participants  is  rather  small.  Doctors  serving  with  our  Army  and 
Navy  have  no  special  training  in  aviation  medicine  apart  from  a  few  lectures  in  our  Institute. 
Industry,  aeroneuical  licencing  authorities  and  our  Directorate  of  Air  Transport  have  no 
regular  indoctrination  or  teaching,  as  far  as  I  know. 

FblCar  MEIS2  TRAINING 


Flight  Hurses  are  recruited  from  civilian  hospitals  and  civilian  organisations  on  a  voluntary 
basis  and  are  given  a  three-wee  .  course,  four  hours  a  cay.  In  the  event  of  a  war  tiiey  would 
serve  as  military  flight  nurses.  Once  tuey  have  completed  initial  training  they  have  no 
routine  or  regular  refresher  course*. 

PARA  MEDICAL  PERSONNEL  TRAINING 

Non-commissioned  medical  personnel  in  the  Royal  Norwegian  Air  Force  have  no  regular  systematic 
training  in  aviation  nedicine,  but  we  teach  them  where  there  is  a  special  need,  for  example, 
in  the  case  of  decompression  chamber  operating  crows.  Many  such  groups  of  personnel  are  issued 
with  special  approval  for  their  particular  duties  after  completing  training  in  our  Institute 
of  Aviation  Medicine, 

AIRCREW  TRAINING 

To  deal  next  with  aircrew,  pilots  are  given  their  initial  aeromedical  training  in  the  USA  whilst 
attending  primary  flight  school.  On  their  return  to  Norway  they  have  a  short  orientation  course 
and  testing  of  their  personal  equipment  carried  out  by  a  personal  equipment  officer,  and  at  our 
Institute,  where  they  later  in  their  careers  are  given  aeromedical  instruction  in  accordance 
with  GTANAG  3114.  This  course  is  repeated  at  least  every  three  years.  Wo  devote  two  days  to 
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t Ho  syllabus  rather  than  the  one  day  specified  in  Lho  Si'ANAG,  and  are  thuo  able  to  deal  with 
the  to  .ica  in  jToator  death.  We  do  not  give  courses  os  a  mattor  of  routine  on  changing  aircraft 
typo  or  equipment,  or  after  accidents  or  incidonto,  proforri.ig  to  leave  this  to  bo  dealt  with 
at  a talion  level. 

Regarding  tiio  terns  or'  .JiV.ii.G  3114.  I  would  1  i  1  ro  to  challenge  tho  possibility  or  desirability 
of  attempting  to  deal  with  oo  many  largo  and  important  topics  in  one  programme.  Is  anyone  able 
to  qivo  lectures  on  survival  in  all  climatic  conditiono,  hypoxia,  dysbarion,  acceleration, 
oenaory  illusions,  cscaoe,  hygiene,  poroonol  equipment  equipment,  give  a  chambor  run  and  hold  an 
examination,  all  in  one  day?  We  find  it  impossible,  ovon  in  our  two-day  course  and  profor  to 
skip  some  oub.jocts  and  go  more  deeply  into  othoro.  Older  and  moro  senior  pilots  will  find 
it  tiring  and  todious  to  deal  repeatedly  with  tho  same  subjects  at  a  very  superficial  level, 
and  wo  have  thoroforo  tried  for  this  group  tho  experiment  of  dealing  in  dotail  with  a 
rostrictod  field,  ouch  as  hypoxia  and  illusions  in  one  course,  and  then,  three  years  later, 
to  discuss  accelerations  and  dyobarisra. 

Being  a  small  nation  within  a  large  geographical  territory  and  but  one  Institute  of  Aviation 
Uodioine,  we  have  to  treat  some  of  the  STANAG  topice  at  station  level.  I  do  not  Intend  to  deal 
hore  with  our  survival  training. 

For  a  period  of  several  years  we  carried  out  tosting  and  training  in  flight  with  regard  to 
sensory  illusion.',  os  have  other  nations,  but  wo  have  not  found  it  to  be  sufficiently  rewarding 
to  bo  continued.  Wo  routiriely  use  the  liartin  Bolter  ejection  training  rig. 

In  addition  to  the  refresher  courses  at  our  Institute,  aircrew  have  10-11  hours  of  training 
every  year  at  their  stations,  with  a  varying  programme  in  accordance  with  direction  from  the 
Ssrgeon  General,  arxl  co-ordinated  with  the  training  lectures  at  tho  Institute.  Other  aircrew 
members,  loadnasters,  engineers  and  navigators  have  tho  some  refroshor  courses  and  training 
at  station  level  as  do  the  pilots. 

Lectures  and  continuation  training  for  oivilian  crows  are  the  responsibility  of  the  airlines  and 
I  am  unaware  of  any  special  regulations  about  routine  teaching. 

For  several  years  we  gave  chamber  runs  to  40,0(0-42,000  feet  but  we  now  have  a  revised  procedure, 
not  going  above  22,00  feet.  An  explosive  decompression  from  8,000  to  22,000  feet  is  performed 
and  each  person  is  given  an  individual  toot,  is  taught  about  hypoxia  and  pressure  broathing  is 
demonstrated  at  altitude.  We  do  not  give  any  night  vision  demons taiiona. 
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ABSTRACT 


Teaching  of  Aerospace  Medicine  in  Italy  has  lcng  been  carried  out,  at  different  levels,  concerning  both 
military  and  civilian  medical  and  auxiliary  personnel,  as  well  as  flying  personnel. 

The  courses  sponsored  by  the  Italian  Air  Force  Medical  School  are  the  following: 

-  Basic  and  refresher  courses  for  Medical  Officers  on  permanent  duty,  and  tenporary  Medical  Officers 
of  the  Italian  Air  Force. 

-  Basic  and  refresher  courses  for  auxiliary  sanitary  personnel  in  th«  Air  Force,  and  for  Flying 
Medical  Assistants  and  Nurses  (also  on  behalf  of  the  Italian  Red  Cross). 

-  Aerophys iologi cal  indoctrination  of  th->  Italian  Air  Force  Personnel,  in  particular  Flight  Safety 
Officers  (the  latter  course  being  sponsored  by  Air  Force  Staff).  Short  survival  courses  are 
sponsored  by  the  Flight  Safety  Department. 

A  two-year  postgraduate  course  of  Aerospace  Medicine  is  performed  in  the  Medical  Faculty  of  the  University 
of  Rome.  Such  a  course  bestows  a  specialist  certificate. 

In  the  same  University,  a  few  informative  lectures  are  also  delivered  to  Aerospace  Engineering  students. 

Alitalin  medical  personnel  are  entrusted  with  basic  aeromedical  information  to  be  given  to  airline 
pilots,  and  with  some  elements  of  first  aid  to  be  given  to  hostesses  and  stewards. 
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At  present  the  courses  for  Medical  Officers  held  under  the  direction  or  with  the  collaboration  of 
the  Military  School  of  Aviation  Medicine,  which  has  its  headquarters  in  Rome  at  the  Study  and  Research 
Centre  for  Aviation  and  ^ace  Medicine,  are  as  follows: 

A.  For  Personnel  on  Permanent  Duty 

1.  Professional  Course  for  Lieutenants  oil  permanent  service  in  the  AT  Medical  Corps 

This  course  is  open  to  winners  of  a  public  competition  for  which  qualified  medical  graduates 
under  32  years  of  age  are  eligible.  The  course  represents  the  basis  of  professional  training 
in  aviation  siedicine.  It  is  generally  annual  and  lasts  for  six  months  in  all.  The  first  AO 
days  are  dedicated  to  the  teaching  of  military  subjects  (regulation  of  discipline,  organization, 
etc.,  and  to  military  instruction  -  the  participants,  in  fact,  may  come  from  civilian  life);  the 
other  four  and  a  half  months  are  spent  on  the  teaching  of  professional  subjects,  shown  in 
Table  X,  for  a  total  of  over  400  hours  including  lectures,  demonstrations  and  laboratory  work. 
The  course  is  concluded  by  final  examinations  which  may  partly  modify  the  order  of  merit  of  the 
competition.  For  the  practical  part  of  the  course,  recourse  is  had  to  the  specialized  equipment 
of  the  Study  and  Research  Centre  for  Aviation  and  Space  Medicine  and  also  that  of  other  depart¬ 
ments  of  the  Air  Force  Medical  Service.  The  teachers  are  all  Air  Force  Medical  Officers, 
specialists  in  the  various  medical  and  surgical  branches  and  in  aviation  and  space  medicine, 
many  of  them  being  qualified  University  lecturers. 

Some  lectures  on  the  latest  scientific  developments  are  delivered  by  member?,  of  the  permanent 
University  staff. 


TABLE  1 

PROFESSIONAL  TEACHING  IN  THE  COURSES  FOR  I.A.F.  MEDICAL  OFFICERS 


BASIC  TEACHING 

SUBSIDIARY  SUBJECTS  AND  PRACTICAL  EXERCISES 

Aviation  Physiopathology 

Aviation  Physiological  Technique 

Hygiene  and  Aviation  Occupational  Medicine 

Flight  ..ccidents  Survey 

Psychology  and  Ergonomics  Applied  to 

Otorhinolaryngology  Applied  to  Aviation 

Flight 

Nuclear,  Biological  and  Chemical  Warfare 

Aviation  Forensic  Medicine 

Protection 

Ail  Force  Health  Service 

Ophthalmology  Applied  to  Aviation 

Aviation  Traumatology  and  First  Aid 

Neurology  and  Psychiatry  Applied  to 

Aviation 

Laboratory  Work 

2.  Refresher  Course  for  Captains  of  Air  Force  Medical  Corps 

This  course  came  into  being  10  years  ago  to  meet  the  needs  of  Officers  who,  for  service  reasons, 
spend  several  years  at  the  Air  Bases,  losing  contact  with  the  University  and  with  the  School  of 
Aviation  Medicine. 

The  present  course  lasts  only  40  days  (the  first  ones  lasted  for  6  months)  because  it  is  not 
possible  to  take  many  Officers  away  from  service  for  much  time.  For  this  reason,  it  was  found 
more  convenient,  from  the  8th  course,  to  have  one  course  in  spring  for  half  of  the  audience  and 
another  course  in  summer  for  the  remaining.  In  accordance  with  its  principal  aim,  most  of  the 
hours  are  dedicated  to  daily  attendance  at  University  Institutes  in  the  medical  and  first  aid 
and  resuscitation  departments,  the  Officers  being  inserted  in  the  activity  of  the  latter  under 
the  guidance  of  the  permanent  personnel.  Lectures  and  practical  work  at  the  School  are  limited 
in  number  (about  50  hours  for  the  whole  course)  and  the  teachers  deal  only  with  the  subjects  in 
which  there  have  really  been  new  developments  in  theoretical  knowledge,  new  applications,  the 
use  of  new  materials  etc.  Teachers  at  this  course  are  also  military.  The  course  that  is  going 
on  at  present  has  among  its  students  a  Medical  Officer  of  the  Congolese  Air  Force. 

3.  Course  for  Flight  Surgeons 

This  course  was  instituted  in  1952,,  and  ten  were  held,  until  1966,  The  course,  which  is  sus¬ 
pended  at  present,  lasted  5  months,  took  place  in  the  framework  of  the  Study  and  Research  Centre 
for  Aviation  and  Space  Medicine  and  had  the  aim  of  giving  a  more  thorough  preparation  in 
aviation  physiology,  psychology  and  hygiene,  and,  particularly,  to  form  that  frame  of  mind  that 
makes  the  flight  surgeon  one  of  the  most  effective  factors  in  the  efficiency  of  the  pilot  and 
in  flight  safety.  During  the  course,  the  student)  attended  the  laboratories  of  the  Centre  and 
received  the  necessary  training  to  learn  use  of  tne  low  pressure  chamber  and  teaching  methods 
for  pilots,  in  order  to  be  able  to  give  courses  in  aerophysiological  indoctrination  at  the  air 
bases.  They  had  also  to  prepare  an  experimental  thesis  uniter  the  guidance  of  researchers  in 
the  various  departments.  The  course  was  open  to  professional  Medical  Officers  from  the  rank  of 
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Lieutenant  tu  that  ,.t  Major,  volunteer*. 
Olfirrrs  irtini  ofhet  I'a'intries  ( A  t  t  ina, 

otursrs . 


In  the  past  years  it  was  attended  also  by  Medical 
Venezuela),  Action  is  being  taken  to  resume  these 


H ,  tor  1  o  nq-o  r .1  r  v  he  rsonne  l 

training  I'nurse*  for  meJi.al  .  a. lets  mi  temporary  service  in  the  Air  Force 

graduates  in  medicine  viio  w i 1 1  tc  Jo  tfioir  military  service  in  tire  Air  Force  take  part  in  these 

courses.  They  last  for  about  three  mouths  and  include  military  training,  physical  training  and  about 

too  hours'  teaching  in  military  culture.  The  professional  part  consists  of  about  160  hours'  lectures 

and  laboratory  work  on  the  same  subjects  imparted  to  the  permanent  staff,  with  final  examination. 

The  course  takes  place  in  Florence,  at  the  Air  War  College  and  is  entrusted  to  military  teachers. 

Before  going  on  to  give  other  details  of  an  organizational  character  on  the  teaching  of  aviation 
medicine,  we  think  it  useful  to  recall  some  teaching  problems  characteristic  of  our  discipline,  which 
extension  to  elements  of  space  medicine  has  stressed  further.  As  experts  taking  part  in  the  symposium 
are  well  aware,  it  is  a  composite  subject  matter,  the  roots  of  which  are  essentially  physiological  and 
phys iopathological ,  from  the  trunk  of  which  many  branches,  large  and  small,  have  come  forth.  It  follows 
that  the  teaching  staff  is  usually  composed  of  many  specialists,  each  of  whom  deals  with  a  small  part  of 
his  specialty,  the  part,  that  is,  connected  with  flying.  It  is  difficult,  in  fact,  for  the  teacher  of 
aviation  physiology  to  deal,  for  example,  with  the  clinical  aspects  of  barotrauma  or  the  traumatological 
aspects  of  escape,  with  the  competence  of  an  otologist  and  a  traumatologist  respectively,  exercising  their 
specialty  in  the  Air  Force,  Therefore  it  is  necessary  to  have  at  least  ten  highly  specialized  teachers  on 
the  permanent  staff  of  an  aeromedical  school,  and  us  this  is  difficult  in  Italy,  a  compromise  is  resorted 
to,  chat  of  sending  them  there  periodically  from  their  place  of  work  during  each  course. 

The  axil  t  ipl  ici ty  of  subject  matters  may  lead  to  the  opposite  drawback,  namely  the  repetition  of  the 
same  chapters  by  different  teachers  or  else  the  failure  to  deal  with  part  of  the  program*  in  the 
reciprocal  conviction  that  another  teacher  is  dealing  with  it. 

In  our  School  we  try  to  avoid  these  drawbacks  by  means  of  careful  programing.  For  this  reason,  too, 
teachers  are  asked  to  hand  in  a  written  synthesis  of  their  lesson  24  hours  before  it  takes  place.  If  the 
subject  is  one  in  which  no  new  developments  have  taken  place  (which  rarely  happens  in  our  field),  the 
synopsis  of  the  preceding  year  is  used.  This  method,  which  calls  for  a  greater  effort  on  the  part  of  the 
teachers,  is  rather  unpopular,  but  is  has  proved  to  be  clearly  effective  on  the  teaching  plane.  The 
synopses,  in  fact,  are  stencilled  in  the  number  of  copies  necessary  and  distributed  among  the  students 
before  the  lesson.  The  student  can  complete  them  with  notes  and  keep  them  for  revision  or  to  update  the 
texts  (hooks  and  lecture  notes)  that  he  is  given  free  of  charge  at  the  beginning  of  the  course.  This 
makes  up,  in  part,  for  the  quick  obsolescence  of  medical  treatises  in  general,  and,  in  particular,  of 
aviation  medicine  books.  Such  an  obsolescence  is  not  only  due  to  the  advances  of  sciences,  but  also  to 
the  stickiness  with  which  out-of-date  information  persist  in  medical  literature,  being  replaced  by  new 
acquisitions  only  with  a  delay  of  several  years. 

These  courses  also  require  facilities  of  considerable  complexity  and  cost,  ranging  from  low-pressure 
chambers  to  thermic  chambers,  from  human  centrifuges  Co  deceleration  tracks,  vibrators,  etc.  This  problem 
has  been  solved  in  Italy,  as  in  most  countries,  by  placing  the  School  in  the  buildings  or  in  the  neigh¬ 
bourhood  of  a  research  Centre  (and  this  method  also  ensures  a  fair  number  of  teachers  and  lecturers  who 
arc  really  up-to-date  in  the  most  advanced  fields  of  research). 

After  these  general  considerations,  we  will  pass  to  courses  for  non-medical  military  personnel:  they 
concern  the  auxiliary  personnel  of  the  Medical  Corps  (non-commissioned  officers  and  Medical  Corps  Adjutant 
troops  and  flying  personnel,  particularly  those  in  charge  of  flight  safety). 

For  the  training  of  Air  Force  Medical  Corps  medical  attendants  and  technicians  (in  radiology,  den¬ 
tistry,  ophthalmology,  audiology,  etc.)  there  exists  a  School  at  Taranto,  at  which  non-commissioned 
officers  of  other  technical  specialties  are  also  trained. 

In  the  case  of  Medical  Corps  Adjutants  there  are  '.hree  successive  courses;  Che  first  (normal  course, 
for  enlisted  men)  provides  the  basic  training  and  lasts  for  about  6  months;  the  second  (complementary 
course,  for  sergeants)  aims  at  consolidating  and  updating  technical  training  and  lasts  3  months;  the  third 
(specialization  courue,  for  warrant  officers)  lasts  3  months. 

In  each  of  them,  together  with  the  elements  necessary  for  the  training  and  specialization  of  military 
medical  assistants,  the  main  elements  of  the  phys iopathology  of  man  in  flight  are  imparted,  with  special 
stress  on  care  of  the  sick  in  planes  and  of  wounded  persons  transported  by  air,  and  on  first  aid  in 
flying  accidents. 

In  order  to  improve  it,  we  have  recnetly  implemented  the  teaching  aids,  films,  etc.  and  are  about  to 
try  out  a  teaching  machine  (Mastermatic)  for  revision  of  most  difficult  subjects,  individually  or  in 
groups  of  not  more  than  three  pupils. 

As  regards  the  pilot  crews,  STANAC  3114  is  applied.  The  two  mobile  low-pressure  chambers  at  the  dis¬ 
posal  of  the  Air  Force  Medical  Service  are  circulated  according  to  a  programme  drawn  up  in  agreement  with 
the  air  base  headquarters.  A  special  course  of  Aero-physiological  training  was  also  held  every  year  at 
the  Study  and  Research  Centre  for  Aviation  Medicine  from  1956  until  1965..  It  lasted  about  20  days  and  was 
intended  for  Pilot  Officers  with  special  responsibilities  (Wing  Commanders,  Squadron  Leaders,  Flight 
Safety  Officers,  Instructors). 

It  has  been  replaced  by  a  course  for  Officers  responsible  for  flight  safety.  This  course,  which 
began  in  1964,  is  sponsored  by  Air  Force  Staff.  It  takes  place  annually  at  the  A.lr  War  School  in  Florence 
and  lasts  for  about  2  months. 
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In  both  cases  the  aeromedical  pa-t  comprises  about.  40  hours  of  lectures  and  demonstrations  on 
physiology  and  aviation  hygiene  and  psychology  applied  to  flight  with  special  reference  to  the  human 
factor  in  accidents  and  their  prevention. 

Teachers  at  the  basic  and  refresher  courses  envisaged  by  STANAO  3114  are  the  flight  surgeons  of  the 
various  air  bases,  while  the  course  on  flight  safety  is  giver,  by  military  teachers  who  go  to  Florence  on 
days  when  they  have  lectures.  There  is  a  short  Lext-book  for  the  latter  course. 

The  pilots  attend,  in  turn,  a  brief  annual  course  on  survival  in  the  mountains  (months  from  October 
to  March)  and  on  the  sen  (months  from  May  to  September).  In  this  case,  too,  the  physiological  aspect  of 
survival  is  dealt  with  by  a  flight  surgeon. 

Finally,  in  the  years  1961  and  1963  two  courses  of  preparation  for  Medical  Assistants  of  the  Air 
were  held,  in  accordance  with  the  provision  of  the  Federation  Adronautique  Internationale. 

There  courses,  which  lasted  for  about  40  days,  were  attended  by  non-commissioned  officers  of  the 
Medical  Corps  and  by  volunteer  nurses  (female)  of  the  Italian  Red  Cross.  At  the  end  of  the  course,  they 
awarded  the  relative  international  certificate. 

In  the  civil  field,  too,  the  desire  for  an  aeromedical  school  was  expressed  as  early  as  1941  by 
Agostino  Gemelli  in  a  well-documented  article  "On  the  necessity  of  teaching  aviation  medicine  at  the 
University".  But  it  was  only  in  1963,  with  a  decree  of  the  "resident  of  the  Republic  on  January  23rd 
of  that  year,  that  real  post-graduate  school  was  set  up  at  the  University  of  Rome.  It  has  the  aim  of 
proncting  the  development  of  Aviation  and  Space  Medicine,  training  graduates  in  medicire  and  surgery  for 
the  tasks  of  attending  tc  the  civil  flight  personnel  in  land  and  during  flight,  and  awarding  a  diploma 
qualifying  the  holder  to  exercise  this  discipline  with  the  title  of  specialist. 

The  specialization  Courses  in  Aviation  and  Space  Medicine  last  for  two  years  and  are  held  in  the 
School  of  the  same  name.  The  latter  formerly  had  its  premises  in  the  Institute  of  Medical  Pharmacology 
but  has  now  moved  to  the  Institute  of  Forensic  Medicine  of  the  University  of  Rome,  which  has  more  space. 

The  lessons,  which  are  imparted  ev  Professors  of  the  University  of  Rome  and  Medical  Officer!;  of  the  Air 
Force  qualified  to  teach  at  Universities,  are  both  theoretical  and  practical  in  character  and  deal  with 
numerous  subjects  of  aeromedical  interest,  particularly  human  physiology,  the  physiopathology  of  man  in 
flight,  aviation  physiological  technique,  hygiene,  forensic  medicine,  the  physics  of  atmosphere  and 
space,  the  mechanics  of  flight,  radiobiclogy ,  etc. 

Other  subjects  dealt  with  are  psychology,  ophthalmology,  otorhinolaryngology,  neurology,  pharmacology, 
first  aid,  occupational  aviation  medicine.  There  are  also  visits  to  ai.rpGi.is  and  practice  flights. 

Altogether,  there  are  254  hours  of  lessons  and  laboratory  work  every  academic  year.  In  the  academic 
year  from  1963  to  196  63  graduates  in  medicine  and  surgery  were  enrolled  and  attended  the  School.  In 

the  following  ye-.s  ti.t  average  number  of  students  was  about  15,  with  a  tendency  to  drop. 

The  S  nool  has  also  r  ganized  a  series  of  experimental  and  statistical  researches  carried  out  by 
th  studei.ts  end  presented  ic  their  specialization  theses. 

The  courses  held  so  fa?  have  mainly  been  attended  by  civil  physicians  working  on  their  own,  and 
Medical  Officers  of  the  A.r  Force.  Some  Medical  Officers  of  the  Navy  and  of  the  Police  and  physicians 
employed  hv  Alitalia  an.’  the  Ministry  of  Transport  and  Civil  Aviation  were  also  enrolled. 

The  cost  of  upkeep  and  of  running  the  School  is  met  by  the  sums  paid  annually  by  the  students  as 
fees  .id  by  contributions  from  che  Ministry  of  Defence  (up  to  196C) ,  Alitalia,  the  Ministry  of  Transport 
aid  Civil  Aviation. 

ihe  engineers  attending  the  Faculty  of  Aviation  Engineering  of  the  University  of  Rome  have  a  small 
number  of  lectures  on  flight  effects  on  the  organism,  delivered  by  the  rector  of  the  Specialization 
School  jKntioned  above,  but  there  is  no  organic  treatment,  particularly  of  aerospace  ergonomics. 

ts  regards  the  personnel  of  the  airlines,  they  have  been  following  for  various  years  a  very  short 
courca  (9  hours)  given  by  a  specialist  in  aerospace  medicine  belonging  to  the  Alitalia  medical  service. 
Lectures  are  accompanied  by  films  and  at  the  end  of  the  course  there  is  a  written  examination  in  the  form 
of  answers  to  questions  set  by  Officials  of  the  Ministry  of  Transport  and  Civil  Aviation  with  the 
participation  of  an  expert  of  the  Air  Force  Medical  Corps. 

Hostesses  and  stewards  attend  a  short  practical  course  such  as  is  given  to  nurses,  given  by  the  same 
specialized  medical  personnel  of  the  Alitalia  Medical  Service.  According  tc  the  information  we  have 
received,  it  consists  only  of  practical  training  on  how  to  use  the  drugs  contained  in  ; he  first  aid  kit 
on  board- 

In  conclusion,  it  can  be  said  that,  thanks  especially  to  the  initiative  and  capacity  of  doctors  of 
the  Air  Force  Medical  Corps,  Italy  has  at  its  disposal  sufficient  organizations  and  facilities  for  the 
training  of  Medical  Officers  for  the  Air  Force  anJ  civilian  specialists  in  aviation  and  space  medicine 
as  well  as  of  equally  qualified  medical  auxiliaries  for  service  in  the  Air  Force. 
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.i.in  I  u»,!»-,:,al  .>  incus:;  ion 

uiv  Johnson  (RA?)  open'd  the  4 iscussion  by  r-ieing  the  q  i  ction  of  the  results  of  pilot 
t, :■  tii. .11 ;  for  doc  or:;.  Wo;-o  count,  ic.i  achieving  good  doctors,  good  pilots  or  both? 

:’.-t  or  io ry  (British  Army)  thought  that  pilots  could  remain  competent  by  their  own  national  standards, 
p- snaps  by  K'-Vj  horn's  flying  monthly  and  have  sufficient  time  loft  to  maintain  their  profess  tonal. 

fundi:  .is  in  sonic  Lne.  He  felt  shot  there  w  in  ar.  undeniable  need  for  tied. teal  of j'icor/Pilots 
in  order  to  tic'.!  love  optimal  contact  between  aircrew  r.e 'da  and  aeromoiiical  opinion. 

He  mi. ted  also  whether  the  German  Air  Force  gave  any  flying  trai.niu.  a c  part  of  tiieir  Primary 
1  i  p.t  Gurgoon' s  ourso. 

Major  Gar' be  (GAi  1  replied  that  this  was  not  available, 

ft  Col  Verhei.j  (it  jicth  Al')  comented  tliat  the  Jfctserlands  appeared  the  only  country  bringing  its 
primary  aviation  medicine  cour  .e  students  to  near-soio  or  actual  solo  standards  of  flying  training, 

Majo-  Buruen  (RAF)  mention. d  tsat  a  novel  approach  was  being  tries  in  Canada,  namely  the  proposel 
to  train  suitable  aircrew  officers  in  medicine. 

i.Ia.jor  Caput  ( U j A )  stated  that  it  u:_s  hoped  that  in  idle  near  future  it  would  be  possible  co  train 
all  UJ  Army  Flight  surgeons  as  rotary-wing  pilots. 

i).r  Rutonl'ranz  (Germany)  noted  that  tiierc  had  been  many  comments  regarding  the  lack  of  adequate 
textbooks,  i/hat  books  were  in  general  use? 

irofeu  or  Scano  (IAF)  stated  t.;at  in  Italy  tr.erc  were  adequate  publications;  a  tiiree-volume 
"Treatise  on  Aviation  Medicine"  (1942)  by  Loaonaco,  Gemelli  and  Morgaria  and  the  more  recent 
(1999-1969)  throe-volume  "Aviation  Medicine  and  elements  of  space  Medicine"  by  Lomcnaco,  scano  and 
Lalli.  There  are  also  texts  on  other  subjects,  such  as  hygiene,  psychology  etc.  w.iich  are 
sanded  out  at  the  Military  School  of  Aviation  Medicine. 


Major  Buruen  (CAF)  stated  chat  the  Canadian  Forces  were  making  use  of  the  recently  published  U3 
ilavy  Flight  Surgeons'  Manual. 


isl  Gdr  Fryer  (RAF)  comented  on  the  vn.ue  of  gathering  information  sn  the  form  of  training  given  to 
Flight  Surgeons  and  their  equivalent  in  various  ccrntrios,  and  the  subsequent  employment 
opportunities.  Ho  proposed,  as  editor  cf  the  forthcoming  Proceedings  of  the  meeting,  to  collect 
and  collate  relevant  data  and  publish  the  e  in  tabular  fern.  The  results  are  shown  in  table  I, 


CIVIL  AERO;:P*CE  MEDICAL  ACTIVITIES  IN  GERMANY 

by  Erwin  A.  Lauschner 
Brigadier  General  MC,  GAP 
Director  Institute  of  Aviation  Medicine  GAP 
Fiirstenfeldbruck  -  Germany 


10 


SUMMARY 


It  can  be  stated  that  an  increasing  number  of  medical  and  tech¬ 
nical  faculties  are  including  aeromedical  subjects  and  lectures  in 
their  teaching  programs.  The  main  civilian  aerospace  medical  activ¬ 
ities  are  concentrated  in  the  Institute  of  Aviation  Medicine  of  the 
G.A.Jr.  end  its  civilian  counterpart,  the  German  Aerospace  Medicine 
Association.  A  large  part  of  the  postgraduate  training  program  for 
medical  doctors  is  provided  by  these  institutions.  "Lufthansa"  has 
finally  its  ovm  aeromedical  service.  The  situation  in  the  German 
aircraft  industry  is  still  deficient  but  improving. 
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Before  and  during  World  War  II  Aviation  Medicine  was  an  important  subject  in  many 
German  Medical  Faculties.  Some  of  the  ancient  authors  such  as  Strughold,  Claman,  Lufi, 
Gauer,  and  von  Diringshofen  are  still  known  today. 

After  the  War  there  was  a  stop  of  more  than  ten  years  in  all  activities  pertaining  to 
aircraft  industiy,  aeronautical  sciences,  and  therefore,  also  in  aviation  medicine. 

This  fact  opened  a  great  gap  as  far  as  these  sciences  were  concerned.  Only  in  the  late 
fifties  Germany  started  to  build  up  again  its  own  aircraft  industry,  and,  simultaneous¬ 
ly  the  Technical  Faculties  included  aeronautical  and  later  on  also  aerospace  research 
and  instruction  in  their  teaching  programs.  At  that  time  nothing  happened  in  the  field 
of  aerospace  biology  and  medicine.  Only  in  Bad  Godesberg  existed  since  1952  a  small 
Aeromedical  Research  Center  directed  by  Professor  Ruff,  and  belonging  to  the  German 
Experimental  Establishment  for  Aeronautical  and  Space  Research  (Deutsche  Versuchsan- 
stalt  fur  Luft-  und  Raumfahrt).  In  1959  the  new  German  Air  Force  started  its  own 
"Institute  of  Aviation  Medicine"  in  Fdrstenfeldbruck  -  Bavaria.  Both  Institutes  tried 
to  become  nuclei  for  broader  research  activities  in  Aerospace  Medicine,  and  to  interest 
Medical  Faculties  at  the  German  universities  in  their  problems.  It  was  quickly  realized 
at  that  time  that  knowledge  in  the  field  of  Aviation  Medicine,  and  far  more  in  the  new 
field  of  Space  Medicine  had  made  a  tremendous  progress,  and  that  it  would  be  rather 
difficult  to  compete  effectively  with  this  fast  progressing  knowledge.  It  was  also  re¬ 
alized  that  these  two  Institutes  alone  would  not  be  able  to  cover  the  entire  spectrum 
of  Aerospace  Medical  Research,  and  that  the  help  and  interest  of  as  many  Medical  Fa¬ 
culties  as  possible  should  be  searched.  This  process  is  still  going  on,  and  first  re¬ 
sults  are  coming  up. 

Research,  however,  is  only  one  part  of  the  problem.  Teaching  and  indoctrination  of  me¬ 
dical  students  is  the  other  side.  Today's  students  will  be  tomorrow's  scientists.  They 
have  to  be  brought  into  contact  with  the  current  aerospace  medical  problems  early  in 
their  professional  life  in  order  to  stimulate  their  interest,  and  to  direct  their  act¬ 
ivities  into  the  way  desired. 

There  are  a  few  other  disciplines  in  the  German  medical  world  having  the  same  goal  and 
also  the  same  difficulties  in  realizing  it.  These  are  "Industrial  Medicine"  (Preventive 
Medicine),  and  "Social  Medicine".  Industrial  Medicine  has  recently  been  recognized  by 
the  authorities  as  a  special  medical  branch,  not  yet  as  a  special  discipline  of  its 
own.  It  is  lectured  in  about  ten  medical  faculties,  and  after  an  appropriate  post¬ 
graduate  training  a  diploma  is  being  issued.  Social  Medicine  is  still  a  rather  vague 
item.  Aerospace  Medicine  lies  in  between.  As  already  stated,  on  the  military  side  it 
is  a  recognized  branch  with  a  fixed  postgraduate  training  schedule  and  a  diploma.  On 
the  civilian  side  there  are  about  300  aeromedical  examiners  authorized  by  governmental 
authorities  to  examine  civilian  pilots  ol  Cat.  I,  II  and  III,  but  until  now  there  are 
no  special  professional  training  requirements  laid  down  for  getting  such  an  authoriz¬ 
ation.  Needless  to  say  that  here  is  a  gap  to  be  closed. 

The  professional  training  situation  can  be  subdivided  into  three  categories: 

a)  Training  at  the  Medical  Faculties  before 
the  final  examination; 

b)  Postgraduate  training  of  M.Ds; 

c)  Training  of  technical  students  in  special 
aerospace  medical  problems  and  human  engineering. 


As  far  as  the  Medical  Faculties  are  concerned 

-  19  out  of  21  have  answered  our  questionnaire; 

-  A  of  them  are  offering  special  lectures  on  Aerospace  Medicine; 

-  6  are  dealing  with  some  aerospace  medical  subjects,  in  general 
physiology,  forensic  medicine,  ENT,  and  other  disciplines; 

-  9  are  doing  nothing  at  all  in  this  field. 


As  far  as  students  of  Technology  are  concerned  there  is  a  drive  to  include  "human 
engineering"  into  the  classical  lectures.  With  regard  to  Aerospace  Research  the 
situation  is  as  follows: 

-  all  8  Technical  Universities  have  answered  our  questionnaire; 

-  5  of  then  are  offering  special  lectures  on  medical  and  human 
factor  problems  in  connection  with  aerospace  technology; 

-  1  is  doing  so  partly; 

-  2  are  doing  nothing  at  all  in  this  particular  field. 


"'ho  course  nrograms  of  the  special  lectures  on  Aerospace  Medicine  are  mainly  concerned 
with  the  classical  chapters: 

-  Phvsics  of  the  atmosphere; 

-  Aerospace  physiology: 

-  uiinio.Bl  Aerosnnce  Medicine; 

-  Aerosnace  Psychology; 

-  Aerospace  Pathology; 

-  Preventive  Aerospace  Medicine; 

-  Human  Engineering; 

-  Li fe  Sciences. 

As  far  as  the  program  for  students  oi  Aerospace  Technology  is  concerned  emphasis  is 
laid  or  .1 .  problems  of  Human  Engineering  and  on  the  special  technical  problems  of  the 
other  -hapters. 

So  far  the  lectures  at  university  level.  As  it  can  be  seen,  the  first  effort  is  made 
but  much  has  still  to  be  done. 


The  second  part  of  this  paper  deals  with  the  possibilities  of  postgraduate  training 
far  medical  doctors  and  specialists.  Here,  the  main  activities  are  concentrated  in  the 
two  Institutes  already  mentioned,  and  especially  in  the  German  Aerospace  Medical  Asso¬ 
ciation. 

The  by-laws  of  this  Association  state  that  its  main  goal  is  to  promote  and  cultivate 
theoretical  and  applied  Aerospace  Medicine  and  all  connected  disciplines  by 

-  organizing  conventions,  symposia  and  regional  meetings; 

-  editing  publications  pertaining  to  Aerospace  Medicine 
and  biology; 

-  constituting  an’  supporting  interdisciplinary  research  teams; 

-  keeping  close  contacts  with  the  appropriate  Institutes  and 
Associations  of  other  countries. 

The  "Deutsche  Gesellschaft  fur  Luft-  und  Raumfahrtmedizin"  has  four  different  working 
groups  to  deal  with 

-  aircrew  selection  and  survey; 

-  medical  problems  in  air  traffic  control; 

-  space  medicine  and  biology; 

-  problems  of  hypobaric  and  hyperbaric  pressure. 


Both,  the  Institutes  and  the  Association  are  providing  speakers  for  many  Medical  Con¬ 
gresses  and  for  the  regional  postgraduate  training  programs.  They  try  hard  to  promul¬ 
gate  the  current  status  and  recent  results  of  aerospace  medical  research,  and  to 
stimulate  the  interest  of  the  average  German  medical  doctor.  It  is  to  be  said  that 
this  policy  proves  to  be  more  and  more  successful,  in  particular  with  regard  to  prob¬ 
lems  of  clinical  and  preventive  aviation  medicine.  Naturally,  the  last  spectacular 
events  of  the  Apollo  program  have  caused  a  huge  wave  of  interest  of  the  medical  world 
in  the  problems  of  space  medicine.  A  good  indication  for  this  fact  is  the  increasing 
number  of  requests  for  papers  and  communications  submitted  by  medical  societies  and 
other  organisations.  The  number  of  students  attending  the  lectures  on  aerospace  medicine 
is  still  small  but  steadily  increasing. 


Finally,  this  paper  will  discuss  briefly  the  aeromedical  activities  deployed  in  the 
German  aircraft  industry.  The  trend  for  fusions  within  the  different  groups  is  well- 
known,  and  in  the  interest  of  common  survival.  This,  of  course,  diminishes  employment 
possibilities  for  aeromedical  socialists.  Anyway,  Human  Engineering  studies  in  Germany 
are  currently  carried  out  by  either  engineers  or  groups  of  engineers.  Only  one  company 
has  a  trained  aviation  psychologist  and  a  medical  doctor  without  special  aeromedical 
training  in  its  group. 

The  tendency  of  firms  to  contact  the  Institute  of  Aviation  Medicine  GAP  in  order  tc 
get  solutions  for  arising  human  factor  problems  is  increasing.  The  problems  themselves 
are  also  more  often  recognized.  But  much  soems  still  to  be  done  to  create  sound  and 
adequate  relations. 
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The  German  commercial  airline  "Lufthansa"  restarted  its  activities  more  than  14  years 
ago.  Sut  only  this  year  they  are  building  up  an  adequate  aorc'-edical  service  of  their 
own,  having  relayed  before  on  contracts  with  local  doctors  and  on  a  small  general  in¬ 
dustrial  health  service.  The  main  flight  surgeons  of  "Lufthansa"  are  reserve  medical 
officers  of  the  Luftwaffe,  and  received  their  special  aeromeaical  training  at  the  GA7 
Institute. 
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The  basic  requirements  of  training  required  for  candidates  taking 
the  examination  of  the  Diploma  in  Aviation  Medicine  of  the  Conjoint 
Board  are  described.  The  format  of  the  course  of  instruction  at 
Famborouffh  is  considered  and  problems  are  outlined. 
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Pricing 


In  la  to  1966  the  Conjoint  Board  of  the  Royal  College  of  Burgeons  and  Royal  College  of  Physicians 
not  up  a  forking  Party  to  consider  the  possibility  of  the  initiation  of  a  Diploma  in  Aviation  Hedicina. 
In  thin  group  were  renre.oented  the  three  Armed  Services,  the  Joint  Air  Corporation's  Medical  Service, 
the  hoard  of  Trade  (which  controln  Civil  Aviation  in  the  Uni  tod  Kingdom),  the  Roynl  Colleges  them¬ 
selves,  and  their  .xartini  n »  hoard.  An  a  re* null  of  two  meetings  of  thin  croup  an  announcement  was 
made  early  in  1967  to  the  effect  that  the  f i rot  examination  for  the  Diplomn  would  bo  held  in  1968. 

In  July  of  thin  year  the  third  nuch  examination  will  be  held,  and  it  in  now  convenient  to  summarise 
the  aims  and  objectives  of  the  Diploma  and  the  results  no  far. 

It  in  of  intorent  to  recall  the  discussions  which  took  place  at  the  meetings  of  this  Working 
Party.  The  first,  and  nerhann  the  moot  difficult  decinion  of  all,  wan  to  define  Aviation  Medicine. 

Uo  really  simple  definition  c>m  ho  node  because  there  are  many  facets  to  tho  subject  which  were 
considered  essential  parts  of  a  Diploma  examination.  Perhaps  it  would  be  better  to  reiterate  what 
wan  written  into  tho  minuter,  of  the  meetings,  namely  that  the  Diploma  was  designed  as  a  recognition 
of  competence  in  the  field  of  Aviation  Medicine.  The  subject  itself,  it  was  decided,  would  include 
the  study  of  the  environment  in  which  man  flion,  the  equipment  with  which  he  achieves  flight,  the 
man/mnehine  relationship  in  aviation,  the  physiological  effect  of  flight,  and  the  influence  of 
disease  upon  a  career  in  aviation. 

Aims 


Why  did  the  United  Kingdom  decide  to  initiate  a  Diploma  when  other  qualifications  already 
existed?  Mot  only  was  there  the  American  Board  Certification  in  Aerospace  Medicine  but  also  there 
was  already  a  Diploma  in  Industrial  Health  and  it  was  argued,  quite  forcibly,  that  aerospace  medicine 
or  aviation  nedicine  is  really  only  an  extension  of  occupational  or  industrial  health.  The  answer 
lies  in  an  a  on  racist  ion  of  what  constituted  competence  in  this  field.  It  was  felt  that,  as  with 
other  British  Diplomas,  the  qualification  should  not  necessarily  be  an  indication  of  competence  as 
an  unsunervised  research  worker,  or  as  a  senior  practitioner,  but  an  indication  that  the  individual 
has  displayed  an  ability  to  master  tho  fundamental  aspects  of  his  subject  in  its  full  width.  To 
amplify  this,  it  was  specifically  decided  that  our  qualification  would  diffor  in  two  marked  respects 
from  those  awarded  in  other  countries.  Firstly,  the  aspects  of  public  health  would  be  restricted 
to  those  directly  affecting  the  aviator  working  from  a  permanent  prepared  base.  Secondly,  the 
training  in  clinical  skills  would  lead  to  knowledge  of  the  common  and  important  diseases  affecting 
aviators  and  tho  influence  of  disease  upon  a  flying  career  without  aiming  at  expertise  in 
unsupervised  ophthalmic  refraction,  electrocardiography,  electroencephalography  and  so  forth. 

Bearing  ,  hese  qualifications  in  mind  it  was  considered  that  the  examination  should  be  open  to 
those  with  adequate  oxnericnce  In  aviation  medicine  (J  years  full-time  or  6  years  part-time)  or  to 
those  with  little  ex-.^rionco  (one  year  full-time)  but  satisfactory  completion  of  a  course  of 
instruction.  The  .IaF  I-'stitute  of  Aviation  Medicine  was  recognised  ns  a  place  competent  to 
organise  such  a  course  but  it  must  be  emphasised  that  it  is  open  for  any  teaching  establishment  to 
aanly  to  the  Conjoint  3oard  for  registration  as  a  suitable  place  for  a  course  of  instruction  leading 
to  the  Diploma.  One  academic  year  was  considered  to  be  tho  minimum  period  for  the  course,  but 
experience  of  tho  first  year  showed  that  with  careful  planning  a  course  adequate  for  the  syllabus  of 
the  Conjoint  Board  could  be  completed  in  six  months,  although  it  must  be  confessed  that  the  pace  at 
which  such  a  course  is  conducted  is  hard  on  both  pupils  and  staff. 

The  "Diploma  Course" 

To  consider  tho  course  itself,  it  is  convenient  to  divide  tho  instructional  periods  into  two 
halves,  the  basic  sciences  and  tho  clinical  phase.  The  approximate  breakdown  by  subjects  in  the 
basic  sciences  is  given  in  Table  I.  • 

TABLE  I  -  Basic  Studies 


Hours 

Aerodynamics,  Physics  etc. 

r 

Assessment  of  Scientific  Evidence. 

Climatic  Physiology. 

Neurophysiology. 

Vestibular  Function. 

9 

r 

Survival. 

1}| 

r* 

Altitude  Physiology. 

40 

Acceleration  Physiology  and  Escape, 

30 

• 

Noise 

10 

• 

Aircrew  Equipment  and  Clothing. 

8 

Psychology. 

40 

• 

Toxicology. 

5 

Includes  Visits 


5smc  .Sciences 


Jhnt  are  the  aims  of  the  first  throe  months?  It  in  sometimes  difficult  to  remember  that 
people  attending  for  a  courr.e  of  instruction  with  one  or  two  years  experience  in  the  field  may  have 
'/cry  little  Knowledge  of  the  fundamental  background  of  the  environment  of  flight  and  the  task  of  the 
aviator.  It  in  vital  that  anyono  practising  aviation  medicine  should  inspire  confidence  in  hia 
patient.  To  this  end  it  is  essential  that  he  should  bo  able  to  apeak  "the  language  of  the 
aviator".  There  is  nothin:  more  detrimental  to  the  confidence  of  a  patient  or  interviewee  than  the 
feeling  that  the  two  people  involved  do  not  have  a  common  basic  vocabulary.  We  would  like  to  give 
each  pupil  a  comprehensive  course  on  neronnuticn,  backed  by  a  period  of  flight  instruction,  and  we 
are  most  envious  of  thooo  nations  which  nanago  such  a  programme.  We  find  it  prohibitive  in  both 
time  and  oxnenne  and  thorefore  attempt,  perhaps  not  yet  with  optimal  success,  to  demonstrate  by 
lecture  and  film  and  by  visits  to  the  airfield,  those  features  of  modern  aircraft  and  their 
onerntion  which  will  exemplify  the  tasks  given  to  the  aviator  and  the  way  in  which  the  aircraft  is 
configured  to  enable  him  to  fly  to  the  limits  of  its  performance. 

Another  aspect  where  we  would  like  to  give  more  tine  is  in  refreshing  the  student's  knowledge 
of  modem  physics  -and  mathematics.  The  level  of  competence  varies  more  in  reppect  of  these 
subjects,  than  any  other  and  it  is  thorefore  naturally  difficult  to  instruct  tiiu  less  well  versed 
without  running  into  problems  of  boring  the  more  erudite.  However,  we  seem  tc  manage  to  achieve 
considerable  success  with  a  few  hours  of  simple  lectures  on  gas  physics,  the  basics  of  fluid 
dynamics,  measurement  and  units,  and,  in  the  appropriate  lecture  series,  optics,  radiation, 
acoustics  etc. 

Of  all  the  subjects  which  confront  the  medical  practitioner,  few  if  any  can  vie  with  statistics 
in  the  establishment  of  an  immediate  antagonism.  No  matter  how  good  the  instruction  or  how  care¬ 
fully  the  programme  is  directed  towards  relevsfht  application,  students  seom  almost  universally  to  be 
averse  to  instruction  in  this  subject.  Yet,  none  can  deny  that  a  large  proportion  of  scientific 
evidence  presented  in  the  literature  reveals  incompetence  on  the  part  of  the  workers  In  the  adequate 
design,  reporting,  and  analysis  of  results  of  experiments  and  it  is  regarded  as  absolutely  essential 
that  students  should  leave  the  course  with  sufficient  knowledge  to  enable  them  to  assess  the  merits 
of  published  work.  In  the  1970  course  we  have  completely  redrafted  the  instruction  in  this  subject 
and  have  even  gone  to  the  extent  of  renaming  the  topic  as  "The  Assessment  of  Scientific  Evidence". 

»'e  have  emphasised  the  modes  of  collection  of  data,  graphical  expression,  tabulation,  and  the 
meanings  of  such  terms  as  population,  sample,  variation,  randomness,  and  probability.  Although 
the  pace  ha3  been  slow,  we  feel  that  we  have  achieved  a  much  higher  level  of  success  than  iu  the 
past  and  there  has  even  been  evidence  of  enthusiasm  among  the  students  wh&n  confronted  with 
obviously  relevant  problems  as  examples.  We  have  not  attempted  in  any  way  to  instruct  students  in 
actual  computational  techniques,  which  we  consider  to  be  a  matter  for  experts  or  for  individual 
enthusiasts  to  study  in  their  own  tine. 

The  basic  physiology  of  aviation  has  presented  few  problems.  We  have  available  an  excellent 
team  of  specialists  in  the  various  fields  of  aviation  physiology  at  Farnborough,  and  our  main 
difficulty  has  been  in  curtailing  their  enthusiasm  and  limiting  the  depth  to  which  they  wish  to 
instruct  in  their  individual  subjects.  We  have  given  a  limited  number  of  practical  demonstrations 
and  allowed  the  students  to  carry  out  experiments  themselves.  We  would  like  to  allot  more  time  to 
practical  work  but  it  is  very  difficult  to  justify  the  allocation  of  long  periods  during  a  coursq 
with  such  a  tight  schedule.  The  time-table  is  generally  arranged  in  such  a  way  that  each  subject 
has  no  more  than  one  period  each  day  but  that  a  whole  topic  is  covered  in  a  matter  of  two  or  three 
weeks;  this  introduces  an  element  of  variety  into  the  day,  so  essential  if  an  individual  student 
finds  a  topic  boring. 

In  parallel  with  the  aviation  physiology  we  try  to  instruct  in  the  psychological  aspects  of 
aviation  and  here,  as  with  statistics,  we  come  against  some  form  of  emotional  barrier.  It  is  no 
doubt  a  reflection  of  the  lack  of  teaching  of  psychology  in  medical  schools  that  qualified 
physicians  seem  unable  to  arouse  enthusiasm  for  academic  psychology.  Considerable  interest  is 
engendered  by  discussion  of  practical  problems  in  aviation  psychology  like  the  presentation  of 
information  by  instruments,  selection  tests,  and  the  assessment  of  opinion  by  questionnaires,  but 
there  is  generally  a  high  degree  of  intolerance  to  instruction  on  the  fundamental  aspects  of 
psychology  of  perception,  personality,  behaviour,  decision-making  and  learning,  which  are  the 
foundation  stones  of  applied  aviation  psychology.  The  psychologists  who  are  concerned  with  the 
teaching  quite  rightly  insist  that  they  must  give  adequate  instruction  on  the  fundamental  back¬ 
ground  if  they  .-.re  la  avoid  the  engendering  of  the  concept  that  aviation  psychology  is  no  more  than 
an  artisan  skill..  It  must  be  acknowledged,  however,  that  a  course  of  instruction  which  meets  with 
resistance  on  the  part  of  the  student  is  inadequate  and  therefore  we  must  continue  to  strive  to 
improve  this  vital  part  of  the  course.  How  this  may  be  achieved  ia  a  subject  of  quite  spirited 
discussion.  As  with  statistics,  it  is  generally  felt  that  instruction  by  or  to  a  detailed  plan 
drawn  up  by  medically  qualified  personnel  with  a  knowledge  and  understanding  of  the  more  fundamental 
science  is  more  acceptable  to  students  than  direct  instruction  from  specialists  but  it  is  hard  to 
find  such  instructors  and,  if  they  are  forthcoming,  difficult  to  persuade  the  experts  that  the 
standard  and  quality  of  instruction  which  will  be  given  is  adequate. 
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Clinical  Phase 


Next,  we  must  come  to  the  clinical  subjects  (Table  II).  Here  we  have  encountered  u 
fundamental  difficulty  which  is  the  reverse  of  that  which  we  mot  with  in  the  basic  sciences. 

TABLE  II  -  Clinical  Phase 


General  Clinical  Subjects. 

Hours 

18 

Neuropsychiatry. 

5 

ENT. 

8* 

Ophthalmology. 

14* 

Trbpical  Medicine  and  Hygiene. 

20 

Aviation  Pathology. 

17 

Medical  Standards  etc. 

9 

Civil  Aviation. 

23 

Agricultural  Aviation. 

2 

•  Includes  Visits 


It  has  been  found  difficult  to  elicit  from  individual  consultants  material  which  they  regard  as 
relevant,  whereas,  you  will  recall  that,  in  the  basic  sciences  it  was  often  hard  to  restrain 
teachers  from  going  into  too  much  detail.  When  one  comes  to  analyse  the  subject,  apart  from  the 
eyes,  the  ears  and  sinuses  and  the  psyche,  most  systems  of  the  body  are  extremely  resistant  to  the 
effects  of  the  aviation  environment  and  thus  we  are  left  predominantly  with  the  influence  of  disease 
upon  the  aviator's  career.  This  nay  be  learned  by  the  commission  to  memory  of  tables  of  dis¬ 
qualifying  conditions,  but  this  is  not  what  we  aim  to  teach  our  students,  since  they  should  have  all 
this  information  available  in  brief  manuals  at  their  desks.  What  should  we  be  teaching  them? 

Here  we  find  ourselves  tom  between  two  aims.  At  one  extrene  there  is  the  "mini  expert"  who 
can  examine  a  patient,  carry  out  specialised  investigation  of  the  electrocardiogram,  the  psychiatric 
state,  the  condition  and  refractive  errors  of  the  eye,  and  all  the  aspects  of  physical  examination 
which  may  be  necessary  in  the  selection  and  periodic  examination  of  aircrew.  At  the  other  extreme 
there  is  the  concept  of  a  Field  Medical  Officer  who  knows  when  a  man  may  or  may  not  be  allowed  to 
fly  but  refers  any  case  of  difficulty  to  a  relevant  specialist.  We  set  our  sights  on  a  target 

midway  between  the  two.  As  an  aid  to  clinical  teachers  we  have  devised  a  formula  which  we  hope 
will  enable  them  to  construct  a  relevant  course  of  instructional  lectures  and  demonstrations. 
Basically  these  are:- 

1.  What  are  the  common  and  important  diseases  of  aviators,  both  spontaneously  occurring 
and  induced  by  aviation,  which  may  affect  his  career? 

2.  In  the  case  of  a  commonly  occurring  observation  which  arouses  a  suspicion  of 
abnormality,  for  example  proteinuria,  glycosuria,  hypertension,  etc,  what  degree  of 
investigation  should  be  carried  out  at  a  peripheral  medical  establishment  before  a  case 
is  regarded  as  being  within  normal  limits,  or  requiring  consultant  advice  on  diagnosis 
and  treatment? 

3.  In  the  case  of  the  important  and  serious  conditions  affecting  aircrew,  what  treatment, 
surgical  cr  medical,  i3  used  to  correct  or  control  the  disease  process  and  how  is  this 
going  to  affect  the  man's  ability  to  carry  out  his  duties  in  the  air?  In  the  case  of 
unconfirmed  diagnosis,  what  further  observation  and  investigation  will  be  required  of  the 
general  practitioner? 

This  formula  would  appear  to  enable  clinicians  to  construct  an  adequate  series  of  lectures  and 
demonstrations  and  we  divide  our  teaching  between  presentations  at  Farnborough  and  practical 
experience  at  the  Central  Medical  Establishment,  the  Aircrew  Selection  Centre  and  other  specialised 
establishments.  A  large  share  of  the  available  time  is  rightly  given  to  those  three  aspects  of 
medicine  which  are  most  commonly  involved  in  the  rejection  of  aircrew  candidates  and  the  inter¬ 
ference  with  an  established  flying  career.  Those  are  diseases  and  abnormalities  of  the  eye, 
diseases  of  the  middle  and  inner  ear  and  paranasal  sinuses,  and  the  psychiatric  disturbances.  We 

roly  heavily  upon  Royal  Air  Force  consultants  for  instruction  in  all  subjects  but  we  also  have  very 
valuable  periods  of  tuition  from  members  of  the  medical  staff  of  the  Board  of  Trade,  the  Air 
Corporations,  and  other  experts  in  particular  fields.  These  include  such  very  important  and 
expanding  subjects  as  agricultural  aviation  and  toxic  chemicals. 

It  is  all  too  easy  to  develop  in  the  students  an  impersonal  attitude  framed  by  a  sot  of  rules 
and  regulations  with  disregard  for  the  more  sociological  aspects  of  the  subject.  We  therefore  lay 
great  stress  on  the  implications  of  career  interruption  and  to  this  end  we  invito  Service  and 
Airline  pilots  to  come  and  give  their  views  on  fitness  to  fly.  »e  also  make  considcrab’e  use  of 
discussion  groups  and  symposia  on  such  debatable  topics  as  the  compatibility  of  minor  disability 
with  flying,  the  meaning  of  physical  fitness,  the  effects  of  agoing,  an'!  positive  health  control. 

It  is  no  doubt  becoming  clear  to  the  audience  thnt  our  ideal  graduate  is  thus  in  some  resoects  r 
different  person  from  the  graduate  of  ouch  a  course  no  the  US  Board  Certification  Pro  ratMe. 

Ferhaos  I  can  help  to  clarify  the  reasons  for  our  differing  approaches. 
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S'.ur  -minty  in  exnected  to  have  tuo  fundamental  skills.  Firstly,  ho  should  bo  able  to 
roce -m  so  mental  am  physical  disease  in  -in  aircrew  nopulation  at  the  earliest  possible  stage, 
investigate  it  witlun  the  limitations  imo:«it  by  t!:o  equipment  at  a  small  Medical  Ceaire,  and 
ro  iliac  ‘/hen,  bavin,-  reached  the  extent  of  his  .-'hill,  and  knowledge  be  would  nood  to  refer  a  case  to 
a  -linical  -Ionr.ult.ant.  Secondly,  and  thin  in  particularly  relevant  for  students  from  lens  'evelopod 
nations,  when  the  aviator  in  returned  to  hin  unit  with  the  clinical  opinion  of  a  Consultant,  the 
■-r.aduate  should  be  able  to  assess  the  implications  of  that  opinion  with  re  tard  to  the  man's  career 
both  in  terns  of  his  immediate  return  to  flying,  or  temporary  suspension,  and  his  long-term  employ¬ 
ment  in  aviation.  It  is  essential  to  realise  that  few  countries  can  boast  aoronod tcally  informed 
clinical  consultants.  If  our  student  can  grasp  theno  two  ’uasio  assoc  to  of  aviation  medicine,  we 
consi-ier  that  we  have  achieved  our  aim. 

Miscellaneous  Topics 

Finally  ,  we  have  a  miscellaneous  group  of  subjects  ('fable  III)  which  include  many  fringe  topics 
of  which  an  aviation  medicine  practitioner  should  have  some  basic  knowledge.  It  is  not  easy  to 
decide  on  the  depth  of  instruction  which  is  justifiable  in  so  short  a  course.  Among  the  more 
important  are  the  standards,  selection,  and  medical  care  of  Air  Traffic  Controllers,  aspects  of 
flight  safety  aad  accident  investigation,  radiation  biology  as  encountered  in  aviation,  and  tropical 
medicine.  We  renliuo  that  the  latter  could  well  ho  extended  to  many  months  of  instruction  but  we 
have  sot  our  aim  at  the  level  of  Unr  /ledge  which  should  be  acquired  by  the  medical  officer  who  i3 
based  in  a  temperate  climate  and  in  concerned  with  transient  passengers  and  aircrew  going  to  and  from 
tropical  and  sub-tropical  areas.  l/e  do  not  intend  to  train  every  person  to  be  fully  capable  with 
dealing  with  health  problems  when  based  in  an  exotic  climate. 

TABLE  III  -  Miscellaneous 
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Parachuting. 

6* 

Fire  Fighting. 

8* 

Disaster  Management. 

8 

Accidents  and  Flight  Safety. 

26* 

Hndiobiology. 

10 

Aeromedicnl  Evacuation. 

10* 

•  Includes  Visits 


Assessment 

Having  taught  our  students  to  the  best  of  our  ability,  how  do  the  Examiners  assess  their  standard 
of  proficiency  and  the  knowledge  of  candidates  who  have  not  taken  the  course?  Examinations  follow 
what  to  many  must  seem  an  old  fashioned  pattern.  There  are  two  throe-hour  written  examinations,  one 
on  aviation  physiology  and  psychology,  and  tho  second  on  clinical  topics;  thore  are  also  two  twenty- 
minute  oral  examinations  similarly  divided.  It  has  been  suggested  that  one  should  adopt  a  multiple- 
choice  format  for  examination  but  wo  are  swayed  in  our  opinions  by  a  consideration  which  we  feel 
vital.  That  is,  that  a  graduate  should  bo  able  to  tackle  a  question  which  cuts  across  several 
disciplines,  which  exercises  his  ingenuity,  and  which  requires  clarity  of  expression.  The  essay 
type  of  examination  with  reasonable  scope  for  the  student  to  exercise  choice  gives  us  the  best 
indication  of  ability  in  this  respect.  If  each  paper  includes  both  discursive  and  short-answer 
factual  questions,  a  good  ssessment  of  ability  can  be  made. 

The  course  students'  success  rate  has  been  high,  which  may  be  interpreted  as  meaning  that  our 
course  is  good  or  that  ti:e  examination  is  too  easy.  We  have  made  strenuous  efforts  to  find  out 
whether  our  course  is  in  fact  adequate  and  have  achieved  comforting  results  from  a  questionnaire  sent 
to  all  graduates  and  another  survey  of  all  employers  of  graduates  in  which  we  specifically  enquired 
regarding  evidence  of  adequacy  in  the  performance  of  their  duties.  Our  ex-students  have  wade  a 
number  of  suggestions  about  the  balance  of  teaching  in  past  courses  and  the  Training  Section  staff 
make  every  effort  to  improve  each  course  in  tho  light,  of  these  criticisms.  We  have  our  share  of 
problems.  Alreadv  mentioned  have  been  those  subjects  which  nre  anathema  to  doctors,  namely 
statistics  and  v, ohology.  There  are  difficulties  when  wo  are  confronted  with  students  of  extremely 
variable  ability  in  English  language  and  with  a  wide  range  of  interval  between  medical  graduation  and 
presentation  for  instruction  in  aviation  medicine.  Motivation  fortunately  appears  to  havo  been  high 
in  all  cases. 

So  far  as  staff  are  concerned  it  has  been  difficult  to  construct  programmes  to  fit  in  with  tho 
very  bu3y  schedules  of  the  teachers.  This  will  be  particularly  evident  when  ono  considers  that  we 
have  employed  as  many  as  one  hundred  different  instructors  in  tho  course  of  six  months  instruction. 

It  has  often  been  suggested  that  *-he  basic  aspect  of  all  subjects  can  best  bo  taught  by  a  permanent 
staff  of  instructors  and  that  only  the  detailed  aspects  of  tho  subjects  and  nuestion-and-answer 
sessions  should  be  allotted  to  the  more  specialised  teaching  otaff.  It  is  of  great  interest  that 
when  this  topic  has  been  raised  the  vast  majority  of  toachor-s  have  openly  rejected  tho  suggestion 
and  it  is  a  healthy  sign  that  they  are  willing  to  continue  to  devote  u  reasonable  proportion  of 
their  previous  time  to  the  preparation  and  delivery  of  instruction  to  our  students*  In  some  cases 
it  in  felt  that  the  instruction  would  perhaps  be  improved  by  a  division  of  time  betv/een  professional 
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teachers  and  resoarc  ,nr!:'-r:  n  !  this  is  a  subject  for  delicate  negotiation. 

Pc rh'i an  our  bi  •■•nr, t  nrol;l>vi  which  will  confront  us  for  this  next  few  years  is  in  the  orovi3ion 
of  adequate  nitoriul  other  than  in  lecture  fort.  .’e  are  conscious  that  none  of  tho  published  texts 
in  fully  adequate  for  tho  munire-ients  nf  our  course.  .lore  hooks  aro  too  detailed  is.  physiology, 
oth  -rr,  in  aspects  of  selection  and  pet  others  are  too  parochial  in  their  outlook.  ;e  hope  that  wo 

will  bo  able  to  pj  spare  a  textbook  specifically  written  around  the  syllabus  as  tnuqht  at  i'arnborouqh. 
Secondly,  we  find  that  although  there  are  very  nany  filns  available  few  are  of  sufficiently  hi qh 
standard  and  we  would  like  to  see  more  attention  pi von  to  the  preparation  of  pood  teaching  films. 
Finally,  we  would  like  to  see  the  preparation  of  programmed  teaching  for  some  subjects,  particularly 
those  in  which  differing  fundamental  ability  leads  to  problems  in  conventional  teaching  because  of 
the  varied  pace  at  which  students  can  assimilate  knowledge.  )o  are  indeed  fortunate  in  havin'"  the 
services  of  the  kAF  Sducatior.  branch  at  our  disposal,  since  they  are  particularly  advanced  in  the 
fields  of  programmed  texts  and  teaching  machines. 


TEAHHHO  or  i^lioet  suhoecms  fob  civil  airlines 


Dr.  F.S.  Prao .on 
Principal  Modioal  Offioar  (Air) 

Air  Corporations  Joint  Xedic&l  Sarvioa  (BEA/BOAC) 
London.  UK 


SUMMARY 


The  hi*to;ry  of  the  U.K.  civil  airlines  and  their  medical  departments  subsequent  to 
World  War  II  are  desorihed.  The  vast  majority  of  Flight  Surgeons  employed  between 
1946  and  1964  had  previous  medioal  training  in  the  armed  services.  With  the 
oontraotion  of  the  latter  in  the  sixties,  it  was  neoessary  to  look  for  recruits 
from  elsewhere. 

The  setting  up  of  the  U.K.  Diploma  of  Aviation  Medicine  has  allowed  considerable 
input  from  the  regulatory  and  airline  medioal  depart men. s  which  has  ensured  that 
diplomat**  are  oivil  as  well  as  militarily  orientated.  Future  Flight  Surgeons  will 
require  to  be  in  possession  of  this  diploma  before  employment.  The  development  of 
the  Diploma  Course  to  full  Faoulty  status  is  a  logical  development  as  far  as  the 
United  Kingdom  is  oonoemed.  There  is  a  great  need  in  this  country  to  ensure  the 
steady  flow  of  suitably  qualified  dootors  into  the  oivil  and  regulatory  medical 
departments  as  the  aviation  industry  expands. 


INTRODUCTION 


"Voyaging  by  air  bas  become  so  safe  and  so  simple  a  method  of  passing  from  city  to  oity  or 
oontlnent  to  oontlnent  that  It  seems  almost  unnecessary  to  write  of  its  medioal  problems  from  the 
point  of  view  of  the  passenger".  So  wrote  the  eminent  physlolan  to  Imperial  Airways  In  November 
1934*  What  he  didn't  add  was  that  In  the  same  year  one  of  their  aircraft  flying  between  London  and 
Paris  encountered  headwinds  and  force  landed  no  less  than  twelve  times  due  to  shortage  of  fuel! 
About  the  same  period  the  degree  of  drift  and  strength  of  winds  were  calculated  on  ones  performance 
against  the  progress  of  the  red  double-decker  London  omnibuses  as  they  progressed  down  the  Edgware 
Road  towards  Marble  Arch. 

.thirty  six  years  have  passed  since  these  words  were  written  -  fairly  momentous  years  in  the 
history  of  air  transportation  taking  us  to  the  very  borders  of  outer  spaoe  and  the  introduction  of 
the  S9T  aircraft  with  its  attendant  problems  of  protection  against  high  altitude,  cosmio  radiation, 
ozone  inhalation  and  high  heat  loads. 

HISTORY  OF  CIVIL  AVIATION  MEDICINE  IN  U.K. 


In  the  years  between  we  have  been  lucky  in  the  United  Kingdom  in  having  amongst  our  earliest 
oivil  Plight  Surgeons  eminent  men  who  were  trained  and  tested  in  World  War  II.  Oreat  strides  were 
made  in  aviation  madioine  and  technology  by  all  the  combatant  nations  and  this  was  particularly  true 
in  our  country  as  witnessed  by  the  setting  up  of  the  Royal  Air  /orce  Institute  of  Aviation  Medioine 
at  Famborough  and  the  Royal  Naval  A-  r  Medical  School  at  Eastleigh,  later  to  be  at  Gosport  and 
Lee-on-S/lent. 

The  founding  of  thes>.  *wc  famous  institutes  ensured  a  steady  supply  of  trained  military  Flight 
Surgeons  to  BOAC  and  BEA  itmiediately  after  the  oessation  of  hostilities  in  1946  And  over  the  last 
twenty  years  or  so  this  has  been  our  ready  souroe  of  supply.  Among  these  men  were  physicians  such 
as  Air  Vice  Marshall  Sir  William  Tyrell,  Air  Marshall  Sir  Harold  Whittingham,  Air  Comnodoro  J.  Kyle, 
Dr.  R.H.  Barrett,  Di .  K.G.  Bergin,  Dr.  J. 3.  Gabb  and  Dr.  A.S.R.  Peffers  but  to  name  a  few.  Some  of 
these  men  are  no  longer  alive  but  they  were  responsible  for  the  setting  up  of  civil  aviation  medicine 
as  ws  knew  it  in  the  United  Kingdom  today.  The  BEA  Medioal  Service  developed  separately  from  1946 
onwards  under  the  direction  of  Dr.  Buchanan  Barbour  who  came  from  the  Air  Transport  Auxiliary,  a 
wa-tlae  organization  set  up  to  deliver  aircraft  from  the  factories  to  front-line  squadrons.  In  1964 
it  was  decided  to  combine  the  separate  medical  departments  of  BEA  and  BOAC  and  so  the  Air  Corporations 
Joint  Medioal  Service  was  set  up  to  serve  the  medioal  needs  of  both  airlinos.  Our  present  Director 
is  Dr.  J.  Graham  Taylor. 

PRESENT  POSITION  OF  CIVIL  AVIATION  MEDICINE 


With  the  run  down  of  military  forces  in  the  United  Kingdom  the  supply  of  trained  Flight  Surgeons 
from  these  sources  has  practically  ceased.  In  recent  years  we  have  had  to  recruit  doctors  who  have 
had  little  or  no  aerospaoe  medical  training  and  this  has  produced  particular  difficulties  ir.  our 
industry.  The  military  Flight  Surgeon  was  able  to  enter  the  civil  airline  with  only  minimal  training 
as  he  was  already  familiar  with  most  of  tha  problems  particular  to  the  industry.  The  direct-entry 
doctor,  on  the  other  hand,  had  to  be  trained  up  to  the  job  winch  often  takes  several  years. 

We  were  therefore  delighted  in  1967  to  hear  that  it  was  intenued  to  set  up  a  Diploma  of 
Aviation  Medicine  under  the  aegis  of  the  Royal  Colleges  of  Physicians  and  Surgeons  of  England  and 
that  we  were  to  be  asked  to  contribute  to  the  construction  of  the  syllabus  and  have  the  students 
for  two  weeks  teaching  at  London  Airport  each  year.  This  is  now  the  third  year  tha  course  has  come 
to  us  and  we  have  greatly  enjoyed  the  experience. 

THE  TAJIK  OF  THE  CIVIL  FLIGHT  SURGEON 


The  Principal  Medical  Officer  (Air)  or  Senior  Flight  Surgeon  is  responsible  for  medical  services 
associated  with  the  flying  side  of  both  airlines.  Thi3  includes  the  medical  selection,  medioal 
maintenance,  medical  tuition  and  protection  against  disease  by  inoculation  of  all  flying  staff.  He 
also  supervises  the  environmental  conditions  in  aircraft  and  general  medical  research  concerning  new 
aircraft  projects,  survival  equipment,  etc. 

In  addition,  h-»  is  responsible  for  the  safe  carriage  of  invalid  passengers,  the  medical 
supervision  of  the  routes  and  the  training  of  oabin  orews  in  aviation  aedioine,  tropical  medicine 
and  hygiene,  first  aid,  emergency  midwifery  and  the  medical  aspects  of  survival. 

In  this  task  he  is  assisted  by  a  group  of  trained  Flight  Surgeons  who  are  the  general 
praotitionere  of  the  flying  side  of  the  airlines.  It  would  be  pertinent  at  this  stage  to  examine 
acme  of  these  reeponsibilitlc .  in  more  detail. 

(l)  MEDICAL  EXAMINATION  OF  AIRCREW 


Because  of  the  enormous  cost  of  training  pilots,  both  airlines  demand  very  high 
physical  and  mental  standards  on  entry.  The  regulatory  body  for  pilots  3nd  flight  engineers 
lloenoes  in  the  United  Kingdom  is  the  Board  of  Trade  Civil  Aviation  Medical  Department. 
Through  their  agenoy  pilots  are  medically  examined  bl-annually,  flight  engineers  annually. 
These  examinations  are  oarried  cut  in  accordance  with  the  ICAO  Pel/lied  Standards  Annex  I 
which  are  solely  concerned  with  the  individual's  fitness  to  fly  for  the  following  six  months. 
The  airlines,  on  the  other  hand,  have  to  take  a  much  longer  view  of  an  individual  and  for 
this  reason  the  entry  examination  ie  of  a  different  character  and  is  concerned  with  long¬ 
term  employment  on  a  world  wide  basis. 
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Pilots  enter  the  two  airlines  as,  firstly,  direct  entry  pilots  from  the  Royal  Air 
Force,  Royal  Navy  or  from  other  airlines,  and,  secondly,  as  ab-initio  pilots  trained  at  our 
own  flying  training  school,  the  Colloge  of  Air  Training,  Hambls,  Bants,  This  oollege  has 
now  been  in  existence  for  ten  years  and  supplias  some  250  young  pilots  annually  either  as 
schoolboys  entering  dlreot  from  school  or  University  graduates  who  have  already  acquired  a 
technical  degree.  In  the  selection  of  these  pilots  the  Flight  Surgeon  plays  a  very 
important  role  as  he  has  to  advise  the  seleotion  hoards  oonoemed  on  the  medical  and 
psychological  attributes  of  applicants.  As  each  applicant  represents  a  great  deal  of 
financial  Investment  to  the  airline,  his  advioe  has  to  he  founded  on  sound  values. 

(2)  MEDICAL  MAINTENANCE 

A  very  full  consultation  servioe  is  provided  for  all  grades  of  flying  staff  including 
stewards  and  stewardesses.  The  purpose  of  this  is  to  maintain  flying  staff  at  the  highest 
possible  levels  of  physical  and  mental  fitness  for  the  job.  Individual  members  of  flying 
staff  are  not  required  to  use  this  servioe  and  they  oan  oonsult  any  outBide  doctor  if  they 
wish.  At  present  we  carry  out  over  9,000  consultations  per  year.  It  must  be  remembered  that 
the  Flight  Surgeons  have  a  particular  personal  iaeigjt  into  the  problems  of  airline  flying 
baoked  up  by  first  olass  laboratory,  radiology,  physiotherapy  and  dental  services  all  designed 
to  get  the  man  (or  woman)  baok  to  flight  duties  as  quickly  as  possible. 

(3)  MEDICAL  EDUCATICM 

All  oahin  staff,  new  entry  pilots  and  engineers  are  given  medical  training  either  in  the 
cabin  crew  training  school  or  at  the  pilot  training  schools.  This  training  is  given  by  the 
Flight  Surgeons  and,  in  the  case  of  pilots,  oovars  the  problems  of  aviation  physiology^ 
hypoxia,  disorientation,  tropioal  msdiolns  and  how  to  maintain  health  in  world-wide  operations. 
In  the  case  of  oabin  crews,  greater  emphasis  is  given  on  the  oars  of  the  passengers,  first  aid, 
emergency  midwifery  and  food  hygiene,  some  of  the  lectures  being  given  by  nursing  tutors.  We 
give  great  emphasis  to  the  use  of  visual  aids  in  the  form  of  films,  film  strips  and  oaessttsd 
films  ooverlng  individual  subjeots.  We  have,  in  the  light  of  sxperisnoe,  gone  over  to  multi¬ 
choice  question  axairination  papers  for  ab-initio  and  annual  refresher  training.  The  Flight 
Surgeon  in  Civil  Aviation  Medloina  must,  therefore,  ha  a  communicator  and  able  to  put  over 
his  subjeot  in  simple,  easily  understood  language.  This  latter  qualification  is  particularly 
Important  as  amongst  our  oabin  crews  we  have  nationals  from  Germany,  Franoe,  India,  Pakistan, 
Singapore,  Hong  Kong  and  Japan. 

(n)  RESEARCH  AMD  DEVELOPMENT 

It  is  not  the  task  of  an  airline  medical  servioe  to  carry  out  basic  research.  However, 
the  very  rapid  progress  of  the  industry  has  involved  flight  surgeons  in  many  areas  of  applied 
research.  These  have  included  pilot  work  load  studies  Involving  many  hundreds  of  flying  hours 
and  also  work  load  studies  oonosrning  oahin  orews  in  various  types  of  airoraft.  In  addition, 
a  great  deal  of  work  has  been  carried  out  In  oonneotlon  with  the  introduction  of  new  airoraft 
types.  Concorde  has  been  a  typical  example  here  as  we  have  taken  part  in  the  Anglo-Prenah 
Concorde  studies  since  the  formation  of  the  Aviation  Medioal  Sub-Committee  in  1964.  This 
Sub-Committee  has  met  on  a  regular  basis  in  London  and  Parle  since  1964  and  all  aspects  of 
nuperconio  travel  as  they  affaot  passengers  and  orew  have  bean  oonaidared  and  recomnendationa 
made. 

In  addition,  '«hs  introduction  of  the  Boeing  747  carrying  come  35°  passengers  has  produced 
many  human  faotor  problems  which  have  been  tsokled  euooesbfully  within  the  airline  medioal 
servioe.  In  these  studies  co-operation  with  tbs  Engineering,  Plight  Operations  and  Plight 
Safety  Departments  la  essential.  The  FMO(A)  also  sits  on  a  number  of  operational  oocmlttee* 
such  aa  the  Control  Cabin  Requirements  Committee,  the  Airoraft  Interior  Layout  Committee,  the 
Air  Safety  C  omit  tee  end  weekly  meetings  of  the  Plight  Operations  Department.  The  number  of 
committees  is  sndlsss  hut  ths  foregoing  illustrate  ths  extent  to  whloh  Plight  Surgeons  are 
Involved  in  the  operational  oapeot.g  of  airline  flying. 

(5)  TROPICAL  HSDICIKS 


BOAC  has  something  in  ths  region  of  1,000  aircrew  at  risk  every  day  as  far  as  tropioal 
disease  is  oonoemed.  Malaria  is  still  ths  world's  greatest  fcJller  and  it  is  vital  that  all 
staff  are  briefed  on  the  medioal  hasardt  of  travel  in  tropioal  oountrlee.  The  flight  surgeon 
is  oonoemed  In  the  aedlcal  eduoatlon  of  suoh  staff,  ensuring  In  addition  that  they  take  their 
malarial  euppreaaivee  and  supervises  food  preparation,  the  handling  of  wstar  and  milk  supplias, 
ths  hygiene  of  premises  used  by  passengers  and  staff,  including  the  in-flight  situation.  In 
this  latter  oonneotlon  w*  are  developing  on  our  5.747  an  automatic  in-flight Aainseotlsatlon 
system  to  deal  with  disease  vectors. 

•e  have  first  olass  laboratory  diagnostic  facilities  to  deal  with  eases  of  tropioal 
disease  returning  from  overseas.  One  of  our  big  problems,  however,  Is  to  eduoste  outside 
doctors  into  thinking  about  the  possibility  of  tropioal  disease  In  their  patients.  Air  travel 
oan  result  In  a  passenger  being  bitten  by  a  malarial  mosquito  In  West  Afrloa  In  the  morning 
and  arriving  in  Oslo,  Horsey  that  evening  already  incubating  the  disease.  The  same  applies 
to  the  dysenteries  and  other  tropioal  afflictions. 
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(6)  CARRIAGE  OF  INVALIDS 

B8A  and  BOAC  carry  over  14,000  invalid  passengers  annually  and  these  vary  from  serious 
stretoher  oases  travelling  for  definitive  treatment  to  the  aged  and  infirm*  In  any  typical 
passenger  load  up  to  ten  per  cent  may  not  be  in  full  health  and  oould  he  affected  by  air 
travel*  Flying  is  so  easy  today  that  more  and  more  ill  and  Infirm  passengers  are  taking 
advantage  of  its  facilities.  Our  Flight  Surgeons  advise  dootors  and  hospitals  wishing  to 
send  passengers  by  air  on  the  possible  hazards  they  may  face.  In  addition*  they  provide 
apecial  assistance  at  airports  regarding  loading,  baggage  handling  and  the  provision  of 
stretchers,  invalid  oxygen  sets  and  other  equipment  in  flight*  Special  seating  can  be 
arranged  in  advance  with  extra  legroom  or  situated  near  toilets  for  slow  walkers.  Cabin 
staff  are  briefed  regarding  Invalid  passenger  needs  and  c an  give  a  certain  amount  of  help 
in  flight  -  but  this  must  not  detract  from  their  general  oabin  service  duties.  We  are  not 
allowed,  of  course,  to  oarry  cases  of  infectious  disease  and  if  the  patient  is  likely  to 
look,  aot  or  smell  abnormal  in  any  way  we  must  carefully  assess  his  ability  to  fly  with 
other  passengers.  Mentally  ill  passengers  oust  he  carefully  reviewed  individually  ae  they 
a*  -  .  '.'otentiil  hazard  in  an  aircraft.  Suitable  attendants,  sedation  and  supervision  at  all 
stages  of  the  flight  may  he  necessary  in  theas  cases  or  they  may  bs  rejected  completely  if 
they  are  considered  to  be  potentially  troublesome  to  other  passengers  and  crew  members. 

(7)  BTDUSTBIAL  MS  El  CUTE 

Both  airline-,  employ  something  in  the  region  of  24,000  industrial  staff  in  all 
processes  comrjted  with  the  maintenance  of  airoraft  and  ancillary  equipment.  Although  not 
the  direct  concern  of  the  Flight  Surgeon,  these  staff  are  often  involved  in  hazardous  tasks 
suoh  as  the  maintenance  of  high  voltage  eleotrioal  equipment,  ohroue  plating,  paint  spraying, 
radiography  of  metals,  microwave  radiation  and  the  stripping  down  of  radio-active  engine 
oompon Jnts. 

The  Industrial  Medical  Offiosra  are  opsolally  skilled  in  these  problems  but  frequent 
liaison  with  the  Flight  Surgeon  on  these  matters  is  necessary  from  time  to  time. 

In  addition,  all  staff  exposed  to  noise  are  screened  audiometrically  on  joining  and  at 
regular  set-down  intervals,  depending  on  their  degree  of  exposure  and  work  location. 

(8)  HYQIEKE  AMD  SANITATION 

Both  airlines  employ  specialised  hygiene  offioers  who  carry  out  regular  inspections  of 
all  food  preparation  areas  at  home  and  abroad.  In  addition,  all  staff  employed  in  catering 
establiehments  have  routine  health  checks  and  stool  tests.  Where  catering  is  contracted 
out  to  other  agenoies,  particularly  overseas,  oareful  checks  are  made  of  their  standards  of 
hygiene.  This  also  applies  to  water  and  milk  supplies. 

Inspection  of  crew  hotels  on  a  routine  basis  is  also  covered  by  the  hygiene  offioers 
and  here  they  work  very  closely  with  the  Flight  Surgeons  who  may  be  the  first  to  hear  from 
oompltlnlng  crew  members  that  all  is  not  well  at  a  particular  hotel.  Pressure  may  then  be 
necessary  on  individual  hotel  managements. 

(9)  DMUBISATIOH  OF  PASSEKG8BS  AOT)  STAFF 

All  ataff  operating  in  hazardous  health  areas  are  protected  against  smallpox,  yellow 
fever,  oholera,  typhoid  and  tetanus  as  laid  down  by  ths  International  Sanitary  Regulations. 

In  London  we  operate  our  own  immunisation  servioe  to  the  travelling  publio  where  we  oarry 
out  over  44,000  vaccinations  and  InooulationB  annually.  Apart  from  being  a  steady  source 
of  revenue,  this  ensures  that  our  potential  passengers  are  correctly  documented  as  refusal 
of  entry  by  any  oountiy  means  that  the  oarrying  airline  must  return  the  passenger  to  his 
point  of  embarkation.  Flight  Surgeons  have,  therefore,  to  he  well  read  in  the 
International  Sanitary  Regulations  and  ths  day-to-day  world  disease  picture. 

SUMlAgr 


To  sum  up,  the  Flight  Surgeon  in  civil  aviation  must  bs  to  some  extent  a  medical  'Jack  of 
all  Trades'  in  that  ha  is  involved  in  a  rapidly  expanding  and  forward  looking  industry  whioh  is  in 
ths  forefront  of  teohnologioal  progress.  W#  feel  that  in  the  United  Kingdom  the  Diploma  of 
Aviation  Uedioine  provides  the  necessary  background  and  specialised  training  for  dootors  who  wish 
to  become  Civil  Flight  Surgeons. 

As  we  have  been  oloeely  associated  with  tbs  setting  up  of  the  Diploma  and  the  resultant  civil 
part  of  ths  ourrioulum,  we  feel  that  students  are  at  present  getting  the  correct  mixture  of  military 
and  civil  aviation  aedioine  on  the  course.  We  have  greatly  enjoyed  having  the  first  three  courses 
with  us  for  two  weeks  at  London  Airport  and  hope  our  association  with  the  Diploma  Course  will  long 
oontinue.  We  oust  persevere  in  getting  well-qualified  recruits  in  this  industry  if  we  *.rs  to  keep 
abreast,  aedioelly  speaking,  of  developments  in  oivil  air  transportation. 

ACP0WISDCBMB1TS 

I  am  particularly  indebted  to  Dr.  J.  0 reham  Taylor,  mj  Director,  for  permitting  me  to  read  this 
paper  aod  to  Air  Commodore  H.L.  Roxburgh,  CBS,  RAF,  for  his  invitation  to  read  it  before  such  a 
distinguished  audlenoe. 
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dess i  ,_ii  lonoral  iliscnnalon 

.;p  dipt  '.3-.it (dAF,  Oh.nl  rmn  AAMP)  opened  thu  diccuasicn  by  commenting  on  the  v/idch  of  the 

of  ,ioronoui'*-'il  trainin'  of  doctors  which  >iad  been  revealed  in  the  papers.  At  one  extreme  wan 
tii*-  l’-illy  pial  i  fled  pi '  ot  physician,  the  FFMQ  in  British  parlance,  the  aerornedioal  specialists  in 
Clinical,  i'hye Lolopicni  am  Psychological  fielda,  and,  at  most  .junior  level,  what  might  be  called 
•  :.e  '.loro  .edical  expert'.  He  x'olt  that  it  v.  a;  time  that  we  asked  ourselves  two  questions!  Are  we 
uaiti;  the  best  notions  of  teaching?  In  terms  of  cost-cffectivoneas,  are  we  getting  the  ino3t  use 
f.-oa  iur  trained  personnel? 

. g  J-i r  Mac  iaren  (HAF)  expres  ed  interest  in  Dr  Vogt  Lorensen's  comments  on  the  continuation  training 
c> '  aircrew  in  aviation  medicine.  At  the  RAF  Aoro.'.ied ioal  Training  Centre  refresher  courses  included 
two  eainitrs,  one  on  jnnoral  aero-ueuical  topics,  the  other  on  aircrew  equipment  assemblies,  Reports 
on  recent  inflight  incidents  are  quoted  to  stimulate  dipeussion.  Adequate  preparation  by  directing 
staff  is  vital,  but  gxvcn  s,.ch  attention  to  detail,  results  are  very  encouraging!  a  wide  range  of 
topics  may  be  covered  and  excellent  feed-back  from  aircrew  to  staff  is  achieved. 

Cr  Preston  (UK)  commented  that  much  may  be  gaineu  by  study  of  US  airline  teaching  methods.  He  had 
recently  visited  a  training  school  which  had  to  cope  with  the  problem  of  training  3,000  stewardesses 
annually.  This  was  achieved  in  classes  of  twenty  making  much  use  of  response  indicators.  Capital 
outlay  w  is  very  high  but  the  results  apiieared  to  be  excellent. 

Professor  Launoiiner  (GAF)  gave  the  opinion  that  there  was  a  pressing  need  for  basic  ueromeuical 
instruction  for  all  medical  graduates.  He  asked  for  comment  on  this  subject. 

Dr  Pros  ton  (UiC)  supported  this  whole-heartedly, 

Ma.j  Burden  (OAF)  stated  that  in  Toronto  such  training  had  been  proposed  for  all  Public  Health 
Diploma  students  anil  the  possibility  of  lectures  in  the  final  undergraduate  year  was  under 
J  iscussion. 

l.'a.j  Perry  (British  Army)  called  for  better  aerornedioal  education  of  general  aviation  pilots. 

Lt  Col  Dunn  (UdA?)  stated  that  the  FAA  had  asked  for  UdAF  help  in  the  field  and  that,  as  a  result, 
on  two  days  in  1//0  all  37  Physiological  Training  Units  of  the  UUAF  would  bo  open  to  private 
pilots.  The  response  w  is  almost  overwhelming  and  the  FAA  is  seeking  for  additional  opportunities 
to  be  provided. 
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SUMMARY 

The  necessity  of  effective  aeromedical  training  of 
opera tionel  aircrew  la  evident  from  accident  and  incident 
record*  and  atatietic*;  examples  pertaining  to  the  Canadian 
Anted  Force*  are  quoted.  The  requisites  of  effective  aeronedical 
training, namely  knowledge  of  the  ale lion,  adequate  training  aide, 
the  beet  uae  of  available  instructors.a  versatile  teaching  rationale 
that  can  be  modified  a*  mission  experience  dictates,  are  discussed 
and  Illustrated.  Follow  up  training,  the  use  of  the  practice 
alselon  and  simulator  missions  as  a  training  tool,  and  the  various 
types  of  briefings  that  can  be  given  are  described  and  illustrated. 
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Tha  traditional  objective  of  Aeromedical  training  if  to  inform  the  pilot  of  his  physiological 
limitations  pertinent  to  his  flying  task.  In  meeting  this  objective,  it  also  follows  that  he  must 
understand  and  respect  the  various  components  of  his  life  support  systems  that  enable  him  to  perform 
effectively  far  outside  some  of  these  individual  physiological  restrictions.  The  student  pilot  is 
given  this  training  during  his  Initial  flying  course  and  it  is  necessary  to  briefly  mention  tha  programme 
as  this  is  the  bed-rock  upon  which  the  pilot's  future  knowledge  must  be  built. 

The  fledgeling  pilot  receives  a  great  deal  of  classroom  teaching  as  a  necessary  part  of  his  flying 
training  and  readily  accepts  the  standard  aeromedical  programme  as  defined,  for  example,  in  the  NATO 
standard  agreement,  as  part  of  this  training  process.  To  ensure  effectiveness  at  this  stage,  emphasis 
must  be  laid  upon  the  standard  of  instruction,  the  relation  of  classroom  training  to  his  air  training  work, 
and  close  liaison  between  the  aeromedical  training  officers  and  the  flight  instructors,  so  that  the  more 
important  points,  such  as  oxygen  discipline,  sudden  decompression  and  disorientation  are  demonstrated  in 
the  air.  It  is  this  latter  aspect  that  terais  to  br-.  neglected  during  air  training  and  the  classroom 
subjects  may  not  receive  adequate  reinforcement  during  the  later  flying  phases  of  training.  An  attempt 
is  currently  being  made  to  improve  this  weakness  in  the  Canadian  Forces  Training  Command. 

Aeromedical  training  subsequent  to  the  primary  course  has  comparatively  little  in  common  with  it 
in  terms  of  training  technique.  It  has  three  basic  objectives;  firstly;  familiarity  with  the  If-  .support 
systems  that  the  trained  aircrew  members  will  be  using  during  their  tour  of  duty.  Secorxily;  instruction 
in  the  physiological  limitations  that  restrict  or  modify  the  operational  role  of  the  aircraft,  and 
thirdly;  the  prevention  of  unrecessary  accidents.  This  paper  examines  these  objectives  and  discusses 
practical  questions  such  as  "when  should  this  training  be  given"  How  much  should  be  given?  What 
forms  of  instruction  should  be  used  and  how  often  need  it  be  repeated?" 

Meeting  the  first  objective,  namely  the  knowledge  of  life  support  systems,  is  relatively  simple. 

All  aircrew  on  conversion  to  an  operational  type  of  aircraft  or  on  transfer  to  a  different  role  are* 
normally  involved  in  operational  or  conversion  training,  and  it  is  at  this  stage  that  they  should  be 
given  precise  instructions  concerning  their  oxygen  equipment,  cabin  pressurization  systems,  instrumentation 
and  toxicological  hazards  together  with  a  thorough  briefing  on  the  capabilities  of  the  pertinent  escape 
systems.  Such  a  programme  should  oe  incorporated  in  the  operational  flying  training  unit  syllabus  and  be 
an  Integral  part  of  it.  Training  aids  for  this  purpose  will  vary  with  different  countries  but  at  least 
the  basic  hardware  such  as  a  static  ejection  seat,  oxygen  regulators  and  masks  and  an  aircraft  simulator 
should  be  available  for  basic  instruction.  For  aircraft  with  a  flight  capability  of  over  10,000  feet  we 
are  convinced  of  the  educational  value  of  a  chamber  flight  using  a  chamber  flight  profile  appropriate 
to  the  worst  oxygen  and  pressure  emergency  situation  that  might  be  met  in  rch  an  aircraft.  The  inherent 
value  of  such  a  chamber  run  lies  in  t'.ie  fact  that  the  aircrew  member  knows  he  if  going  to  be  obliged  to 
use  the  equipment  upon  which  he  is  receiving  instruction  in  a  threatening  (if  artificial)  environment  and 
therefore  attends  a  great  deal  more  closely  and  acquires  confidence  in  it  more  rapidly.  The  value  of 
repeated  individual  hypoxia  demonstration*  or  of  chamber  runs  to  demonstrate  changing  susceptibility  to 
decompression  sickness  is  debatable.  By  tha  same  token  an  ejection  simulator  i#  highly  desirable, 
especially  if  the  mode  of  actuation  or  emergency  procedure  is  in  any  way  different  from  that  taught  and 
practiced  whilst  training,  but  such  Simula  tort  are  somewhat  expensive  and  are  often  static  installations; 
a  great  deal  can  be  achieved  by  intelligent  use  of  the  applicable  ejection  equipment  in  the  classroom 
backed  up  by  timing  end  coordination  tests  in  the  flight  simulator.  At  this  stage  too  the  aircrew  should 
be  made  aware  of  the  variations  in  clothing,  harnesses  and  protective  headgear  issued  to  them,  together 
with  a  resume  of  its  known  faults  or  inadequacies  balanced,  hopefully,  by  the  philosophy  behind  its  choice. 
Aeromedical  subjects  felling  into  the  last  two  categories  of  operational  effectiveness  and  flight  safety 
can  also  he  usefully  introduced  at  the  operations!  training  unit  and  these  will  be  mentioned  belcw. 

In  order  to  establish  the  aerocecical  requirements  to  fulfill  the  flight  safety  and  operational 
effectiveness  objectives  it  is  necessary  to  study  past  experience:  figure  1  give*  some  indication  of  the 
physiological  incident  rate  experienced  by  the  Canadian  Armed  Forces  in  the  three  year  period  1966  -  69. 

The  rate  officially  reported  is  shown  in  the  middle  line  and  it  will  be  observed  that  we  can  expect 
approximately  two  Incidents  to  be  reported  every  10,000  jet  flying  hours;  such  a  rat*  usually  indicates 
only  the  number  of  cases  where  an  air  emergency  was  declared  and  an  inquiry  instigated.  The  upper  line 
represents  a  rate  that  can  be  calculated  for  the  incidents  of  hypoxia,  hyperventilation,  dyabarima,  syncope, 
toxicological  hazards  and  disorientation  using  the  reiponses  to  an  anonymous  survey  carried  out  by  CFIAM 
in  1965  (1):  it  includes  all  aircraft  types  but  refers  only  to  those  incidents  that  the  pilot  considered 
were  a  hazard  to  his  safety  or  that  of  the  aircraft,  Tha  rate  indicated  by  this  survey  is  in  the  region 
of  six  to  seven  every  10,000  flying  hours  and  1*  the  sharpest  picture  we  can  obtain  of  the  serious  unreported 
incidents.  A  third  rat*  is  necessary  to  complete  the  picture,  and  this  is  found  among  the  accident 
statistics.  The  lower  line  of  Fig.  1  shows  the  jet  accident  rat*  in  the  service,  from  all  causes,  in  the 
years  under  study  and  although  not  all  of  these  were  physiological,  Fig.  2  indicates  that  in  1966  ,  66 ji 
of  the  cause  factors  in  these  accidents  were  attributed  to  personnel  (2). 

Fig.  1  examines  but  on*  side  of  the  coir,:  the  rate  of  serious  end  threatening  physiological 
incidents  which  totals  approximately  one  occurrence  every  thousand  jet  flying  hours,  represents  the 
challenge  presented  to  operational  aeromedical  training.  Obviously  many  other  physiological  incident* 
occur  that  do  not  reach  dangerous  proportion*  due  to  understanding  and  application  of  the  appropriate 
corrective  action;  these,  reduced  by  the  proportional  part  played  by  luck,  are  the  measure  of  the  success 
of  the  lnitlsl  and  subsequent  training  program**  and  it  is  of  course  extremely  difficult  to  obtain  any 
good  figure,  but  the  closest  we  can  get  ie  to  return  again  to  the  anonymous  survey,  which  wss  designed  to 
provide  a  feel  for  such  a  questicn.  We  find  that  tho  rate  in  this  css*  is  approximately  fourteen  minor 
incident*  every  1,000  heurs  of  total  flying. 
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Those  figures  r<  present  tho  case  for  operational  aeromedical  training  and  lead  us  to  the  question 
of  what  wo  do  we  teach.  Since  it  is  often  an  aircraft  accident  rate  that  eventually  determines  the  amount 
of  effort  teat  will  be  put  into  this  type  of  training,  accident  cause  factors  will  be  examined  first, 
rijojre  J  (also  for  1466)  shows  the  breakdown  of  the  pilot  assessed  accident  causes  and  is  not  too  helpful 
in  determining  an  aviation  medicine  programme,  but  if  we  examine  more  closely  the  accidents  where  the 
primary  cause  factor  was  "pilot-error  of  judgement"  it  becomes  apparent  that  this  labul  is  becoming  almost 
as  meaningless  as  the  old  concept  of  "pilot  error".  In  the  majority  of  fatal  cases  these  accidents  occurred 
at  altitudes  below  2.CC0  feet  and,  where  we  have  a  oost-raortem  lactate  profile  to  study  (3),  it  is  evident 
that  the  pilot  was  generally  unaware  of  any  serious  problem  until  less  than  fifteen  seconds  before  impact. 

It  is  becoming  increasingly  obvious  that  the  majority  of  fatal  accidents  are  caused  by  an  inability  to 
perceive  a  potentially  dangerous  situation  ahead,  a  normal  enthusiasm  to  carry  out  the  operational  flying 
task,  and  «  time  factor,  defined  by  the  operational  characteristics  of  the  aircraft  and  its  mission,  that 
was  too  small  to  allow  corrective  action  to  be  taken.  The  accident  picture  indicates  that  we  should  be 
spending  more  time  teaching  such  things  as  visual  limitations,  common  flight  illusions,  reaction  times  of 
man  and  aircraft,  visual  workload  sharing,  Instrument  limitations,  and  the  maintenance  of  optimum 
attention  levels. 

To  examine  the  causes  of  incidents,  as  opposed  to  accidents,  we  must  again  refer  to  the  survey  and 
Figure  4  demonstrates  the  great  predominance  of  disorientation  as  the  precipitating  factor;  it  also  indicates 
the  continuing  importance  of  understanding  trapped  gas  syndromes  in  sinus  and  ears  and  the  Importance  of 
avoiding  heat  stress  in  aircraft.  These  subjects  lend  themselves  to  the  accident  prevention  side  of  the 
programme  and  in  the  context  of  the  operation  can  be  reviewed  during  the  initial  operational  training 
programme.  Training  in  the  physiological  factors  that  effect  operational  effect! venesa  should  be  limited 
on  this  course  to  equipment  and  operational  techniques  that  are  part  of  the  aircraft  or  the  expected 
operation;  examples  are  flash  blindness  techniques,  specific  survival  data,  air  to  ground  target  fascination, 
radar  vigilance  limits  and  less  of  cabin  pressure  due  to  enemy  action. 

The  first  requirement  of  effective  operational  aeromedical  training  can  now  be  broadly  defined.  A 
course  is  given  in  conjunction  with  the  conversion  to  the  operational  aircraft  and  it  is  related  to  the 
role  of  that  aircraft.  Briei  revision  of  the  principles  taught  in  the  training  course  may  be  necessary 
but  should  not  dominate  the  content  of  the  lecture  or  demonstration;  it  should  be  quite  clear  to  each 
listener  that  the  subject  matter  can  or  will  be  of  direct  interest  to  him  during  his  operational  tour  and 
every  opportunity  to  illustrate  the  subject  with  actual  examples  from  the  command  or  group  should  be  used. 

The  senior  flight  surgeon  will  obviously  be  deeply  involved  in  the  education  aspects  of  such  a  course 
though  he  may  well  be  able  to  delegate  a  great  deal  of  the  teaching. 

In  common  with  the  basic  course,  the  effectiveness  of  such  an  initial  programme  will  be  reduced 
unless  adequate  follow-up  is  provided.  This  is  the  second  requirement.  Experience  in  the  Canadian  Forces 
indicates  that  periodic  formal  courses  do  not  achieve  this  follow  up  in  a  st tisfactory  manner  and  if  poorly 
taught  or  merely  repetitious  will  in  fact  hinder  rather  than  help  the  operation.  Follow-up  must  be 
governed  by  the  principles  and  practice  of  preventive  medicine;  professional  attitudes  towards  any  complex 
or  hazardous  occupation  are  not  acquired  as  a  result  of  lectures;  they  are  generated  by  individuals  who 
believe  that  suck  an  attitude  is  the  most  efficient  way  to  execute  a  task.  Safety  cannot  be  forced  down 
peoples  throats;  attempts  to  do  this  can  create  hazards  due  to  anxiety.  Balanced  judgements  of  relative 
risk  are  not  acquired  over-nibht.  Such  a  follow-up  programme  must  be  a  process  of  gentle  persuasion  and 
unconscious  influencing  of  current  aircrew  opinion  and  there  is  no  doubt  that  the  flight  surgeon  is  in  a 
most  advantageous  position  to  initiate  such  a  programme  as  his  clinical  training  and  experience  is  directed 
towards  the  art  of  perauadlng  people  to  voluntarily  carry  out  his  instruction.  Likewise,  he  has  access 
at  least  once  a  year  to  each  individual  aircrew  member  and  he,  hopefully,  has  the  confidence  and  trust  of 
the  aircrew,  in  that  he  has  little  or  no  executive  authority  in  the  organization. 

One  of  his  most  effective  teacnlng  methods  will  be  to  utilize  the  "briefing  of  opportunity".  These 
opportunities  can  be  readily  found  by  the  command  or  senior  flight  surgeon,  or  by  the  Base  or  Station  flight 
surgeon,  if  actively  sought.  For  example  no  aircraft  accident  from  which  a  lesson  can  be  learned  should 
pass  without  a  briefing  from  the  medical  member  of  the  board  or  a  senior  flight  surgeon  involved  with  it. 
Individual  aeromedical  incidents  which  offer  no  threat  of  disciplinary  action  or  ridicule  to  the  individual 
can,  with  their  permission,  be  used  to  illustrate  pertinent  points.  Weather  briefings  if  carried  out  on 
a  squadron  basis  each  morning  ean  be  used  to  make  single  important  points  but  intrusion  into  this  routine 
gathering  should  be  short  and  very  much  to  the  point;  flight  simulation  sessions  may  be  used  either  directly 
or  indirectly  to  accentuate  vital  points  of  instrument  presentation  and  errors  of  interpretation  that 
have  been  mentioned  in  the  operational  training  briefing.  The  latter  however  should  be  done  as  a  very 
•mall  part  of  the  flight  simulator  training  and  should  be  carried  out  by  the  flight  simulator  Instructors. 
Exercise  briefings  and  dsbrlsfings  are  again  an  opportunity  to  make  a  brief  but  effective  contribution  to 
both  safety  and  effeetl7ensrs.  The  issue  of  new  personal  or  survival  equipment  or  modifications  to  oxisting 
equipment  provides  s  furthsr  opportunity  to  discuss  the  strength  and  weaknesses  of  current  equlpamnt. 

In  such  s  programme  the  active  participation  and  tha  axperlance  of  tha  senior  flight  surgeon  of  the 
cenmani  or  group  la  abaolutaly  assentlal.  He  will  provide  the  experience  to  judge  the  relative  importance 
of  each  individual  subject,  whether  it  be  safety  or  operational  effectiveness,  ss  he  works  with  staff 
officers  concsmed  in  both  areas.  He  is  also  in  s  position  to  boost  ths  individual  flight  surgeon's 
efforts  by  arranging  periodic  visita  of  aeromeaical  and  flight  safety  specialists  and  to  encourage  more 
detailed  studies  by  the  more  talented  and  enthusiastic  flight  surgeons  undsr  his  command.  At  the  station 
or  base  level  the  Junior  flight  surgeon  can  also  contribute  formally  by  participating  in  the  groind 
training  laeturea  that  often  occur  at  abort  notica  on  bad  Hying  days.  He  oan  generate  interest  hy 
tactful  aeromedical  questions  during  the  annual  medical,  during  sick  parade  interviews  and  on  informal 
discussion  both  in  the  mesa  and  in  the  home.  It  is  our  experience  however,  thet  the  talente  of  the  younger 


flight  surgeon  cannot  be  truly  exploited  unless  adequate  leadership  is  provided  by  the  command  or  staff 
flight  surgeon. 

Although  this  paper  has  primarily  dealt  with  the  training  and  continuation  training  of  operational 
aircrew  it  is  recognised  that  different  types  of  refresher  training  may  be  required  in  the  command  or 
group  either  for  the  non-operational  pilots  or  for  the  occasional  passenger  or  technician  flying  in  Jet 
aircraft.  These  programmes  are  best  carried  cut  at  the  operational  training  unit,  they  should  be  as 
brief  as  possible,  and  should  be  applicable  to  the  equipment  that  the  individual  is  going  to  use.  In 
the  case  of  passengers  or  technicians  the  most  economical  way  to  indoctrinate  these  personnel  is  to 
include  a  basic  course  on  the  day  prior  to  an  operational  training  briefing.  Since  the  objective  of 
these  "passenger"  briefings  is  to  convert  a  potential  flight  liability  into  a  potential  asset,  his  partici¬ 
pation  with  the  "professionals"  on  the  second  day  tends  to  enhance  his  sense  of  responsibility  and  lend* 
validity  to  tha  basic  training  given  to  him  the  day  before. 

To  aum  up,  the  following  suggestions  are  made  to  ensure  objectivity  in  operational  aeromedieal 
training.  Each  aircrew  member  subsequent  to  his  basic  physiological  course  carried  out  during  flying 
training  should  receive  an  operational  aeromedieal  conversion  course  whilst  doing  his  operational 
training;  this  course  should  be  an  integral  part  of  the  ground  training  programme  and  should  be  directly 
applicable  to  the  equipment  that  he  is  going  to  fly.  Follow-up  training  and  further  aeromedieal  information 
should  be  delivered  in  a  continuous  and  semi-formal  manner  by  local  and  senior  flight  surgeons  as  the  task 
is  primarily  one  of  preventative  medicine  and  persuasion.  Hypobaric  chambers,  ejection  and  aircraft 
simulators  should  all  ha  used  where  possible  but  only  in  context  with  the  aircraft  operation.  Adequate 
training  of  Junior  flight  surgeons  and  excellent  leadership  with  extensive  participation  la  demanded  of 
the  senior  flight  surgeon  and  medical  staff  officer  if  accident  rates  are  to  be  reduced  and  operational 
effectiveness  Increased. 
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Fig.  2 


AIR  ACCIDENTS 

PILOT 


Breakdown  of  "PIWT"  Assessed  Cause  Factors 
(From:  Canadian  Aimed  Forces  Aircraft  Accident  Analysis  1968  (2)) 
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Gp  J-:pt  i.hiv-iil-iu  (Il\F,  Chairman  AISU’)  asked  viiioth  r  night  vision  training  was  in  general  use.  In 
Lie)  RAF  very  I  it. it-  instruction  ,i.  a  given  during  the  early  stages  of  aircrew  training, 
iio.iponnes  revealed  the  follo.ving:- 

‘loyal  H.ivy  i  demonstration  ia  given  to  helicopter  pilots,  including  the  effects  of  hypoxia 
on  ti L  *h t  vision 

Canada  iio  training 

U.i  iio  trainin 

Germany  demonstration  but  no  personal  training  given 

Norway  An  orientation  lecture  is  given,  but  no  training 

France  iTaotical  training  is  given  av.  the  Fighter  Trainin';  Centre  at  Tours 

Italy  A  2-hour  demonstration  but  no  training  as  such 

Belgium  A  lecture  but  no  prastioal  training. 

Dr  Benson  (U.i)  raised  tue  question  of  validity  of  aeromedical  training  of  aircrew.  For  example, 
was  there  c.ny  real  evideiice  that  intensified  training  on  the  subject  of  disorientation  has 
produced  a  significant  reduction  of  accidents  or  incidents  from  this  cause? 

I-t  Col  Dunn  (U->AF)  agreed  with  the  ne^d  for  validation.  Sometimes  one  might  doubt  the  effective¬ 
ness  of  training.  For  example  USAF  pilots  undergo  practical  pressure  breathing  training  every 
three  years  but  in  a  recent  experiment  when  aircrew  so  trained  'were  tak'  n  to  high  altitude  in  a 
decompression  chamber  after  oeing  told,  falsely,  that  ohey  would  be  exposed  to  an  equivalent  of 
16,000  feet,  not  one  e rson  recognised  the  onset  of  pressure  breathing. 


Physiological  Training  of  Pilots  and  Aircrew 
in  the  German  Arr-ed  Forces 


K.  Hurchard 
Major,  MC,  GAF 

Institute  of  Aviation  Medicine,  GAF 


SUMMARY 


The  appliance  of  modern  and  highly  sophisticated  airborne  weapons 
within  the  German  Air  Force  as  well  as  in  the  German  Army  nnri  Navy 
requires  a  respective  education  and  training  of  the  flying  personnel 
in  Physiology  of  Flight. 

Because  of  the  Geographic  Situation  cf  the  Federal  Republic  of 
Germany  this  training  from  the  beginning  was  centrally  planned  and 
set  up;  in  consequence  all  training  in  Physiology  of  Flight  of  all 
Pilots  and  Aircrew  of  the  German  Armed  Forces  is  done  at  the  Institute 
of  Aviation  Medicine  of  the  German  Air  Force  located  at  Flirstenfeld- 
bruck  near  Munich,  where  the  basic  training  ac  well  as  advanced 
training  is  performed. 

The  Physiological  Training  includes  a  profound  theoretical  in¬ 
doctrination  into  the  various  topics  as  well  as  the  application  f 
numerous  utensils  for  the  practical  training  in  demonstrations  and 
exercises.  This  implies  not  only  for  instance  different  types  of 
chamber-flights  to  simulated  altitudes  for  hypobaric  demonstrati 
but  also  the  use  of  different  types  of  Ejectionseat-Trainers  and 
mobile  Ejectionseat-Towors .  Further  important  topics  for  practical 
training  are  Night-Vision-Training  and  the  demonstration  of  spatial 
disorientation,  which  is  done  by  means  of  a  special  Spatial  Dis¬ 
orientation  Demonstrator,  the  use  of  which  served  very  much  to  the 
improvement  of  the  knowledge  in  Physiology  of  the  Labyrinth-Organ. 

Since  the  problems  of  Physiology  of  Senses  in  general  gain  much 
of  importance,  they  are  to  be  emphasized  as  well.  Special  tools  for 
the  education  in  this  matter  have  been  developed  and  elaborated  at 
the  Institute  of  Aviation  Medicine,  Physiological  Training  Division. 

The  set  up  of  a  human  centrifuge  at  our  Institute  in  the  near 
future  will  be  helpful  for  demonstration  of  various  kinds  of  gravi¬ 
tational  forces  in  special  cases. 

Since  during  or  after  several  forms  of  the  physical  training 
program  such  as  high  altitude  demonstrations  some  kind  of  incident 
is  possible,  there  must  be  provided  means  to  counteract  e.g.  de¬ 
compression  sickness  etc.  by  the  use  of  hyperbaric  chambers. 

The  Flight-Surgeons  of  the  flying  units  are  a  great  deal  help¬ 
ful  in  extending  the  aircrew’s  knowledge  in  physiology  of  the  flight. 


Based  on  the  geographical  situation  of  the  Federal  Republic  of  Germany,  appropriate  physiolo¬ 
gical  training  of  pilots  and  aircrew  of  the  three  services  of  the  Bundeswehr  (Army,  Navy,  Air 
Force)  has  been  planned  and  established  centrally  from  the  beginning.  This  training  has  been  con¬ 
ducted  at  the  Institute  of  Aviation  Medicine  of  the  German  Air  Force  in  Fiirotenfeldbruck  near 
Munich  for  more  than  12  yearc.  A  central  training  facility  offers  the  great  advantage  of  uniform 
training  and  economical  utilization  of  training  personnel  and  material. 

Fartially  long  travel  times  to  the  Institute  of  Aviation  Medicine  constitute  a  disadvantage! 
however  the  trip  does  not  extend  one  day  in  any  case)  this  disadvantage  is  offset  in  part  by  the 
fact,  that  prior  to  the  accomplishment  of  physiological  training  some  of  the  pilots  undergo 
necessary  physical  examination  at  certain  intervals  in  another  division  of  the  Institute  of 
Aviation  Medicine. 

STANAG  3114  constitutes  the  basis  for  physiological  training  in  the  German  Air  Force  and  sets 
forth  directives  for  the  conduct  of  training  of  flying  personnel.  It  is  the  purpose  and  objective 
of  all  training  courses  to  familiarize  flying  personnel  with  the  performance  limits  of  man  and 
with  the  physiology  of  the  human  organism  under  special  flying  stress  as  well  as  with  the  use  of 
rescue  and  safety  equipment. 

At  the  present  time  we  conduct  3  courses  for  flying  personnel.  Course  A:  Physiological  training 
for  jet  pilots  (basic  course).  Duration  of  course:  5  days.  The  course  is  being  conducted  after 
completion  of  pre-flight  training  and  prior  to  flying  training.  The  training  syllabus  includes  a 
total  of  4C  hours  and  the  following  subjects  and  practical  demonstrations: 

Course  A:  Physiological  training  of  jet  pilots  (basic  course) 

Total  training  hours:  40  (5  days) 

1  •  Academic  Training 

-  General  topics 

-  Physical  properties  of  the  atmosphere  with  special  consideration 
of  the  effects  on  the  human  organism 

-  Physiology  of  respiration  and  circulation 

-  Altitude  adaptation  of  respiration  and  circulation,  hyperventilation 

-  Oxygen  deficiency 

-  Dysbarism 

-  Prevention  and  treatment  of  hypoxia 

-  Effects  of  barometric  pressure  changes  on  trapped  gases  in  body  cavities 

-  Utilization  and  properties  of  pressurized  cabins,  decompression,  rapid 
decompression 

-  Rescue  and  safety  equipment  and  its  use 

-  Effects  of  extreme  temperetures  on  the  human  body 

-  Emergency  ejection,  general  medical  aspects 

-  Familiarization  with  ejection  seats 

-  Use  of  oxygen  eauipment,  pressure  breathing 

-  Forces  of  acceleration  (g-forces) 

-  Noise,  vibrations  and  supersonic  phenomena 

-  Problems  of  day  and  night  vision 

-  Anatomy  and  physiology  of  vestibular  organs 

-  Spatial  disorientation 

-  Sensory  perceptions  and  sensory  illusions 

-  Motion  sickness 

-  Aeromedical  aspects  of  special  weapons 

-  General  flying  suits,  flight  hygiene 

-  Toxic  gases,  vapors  and  liquids 

-  First  aid  treatment  of  injuries  incurred  in  emergency  escape 

-  Medical  aspects  of  survival 
2.  Practical  Demonstrations 

-  Ejection  seat  training  (fire  seat  on  mobile  trainer) 

-  Chamber  type  I  flight 

-  Chamber  type  II  flight 

-  Rapic.  decompression 

-  Demonstration  of  day  and  night  vision 

-  Demonstration  of  spatial  disorientation 

Training  Course  B  is  a  refresher  course  for  physiological  training  of  pilots  on  jet  aircraft. 
Jet  pilots  l.aviug  participated  in  Course  A  will  attend  this  course  every  three  years.  If  possible 
the  course  will  be  conducted  simultaneously  with  the  follow-up  physical  examination  for  flying 
fitness,  which  is  also  performed  at  the  Institute  of  Aviation  Medicine  of  the  German  Air  Force. 
With  8  total  training  hours  the  course  outline  is  as  follows: 

Training  Course  B:  Physiological  training  for  jet  pilots  (refresher  course) 

Total  hours  of  instruction:  8  (l  day) 

1 .  Academic  training : 

The  most  important  physiological  aubjocts  are  covered  in  abridged  version,  i.e. 

-  Cxygen  deficiency 

-  Dyabariam 

-  Accelarative  forces 

-  Atypical  senso. y  perceptions 

-  Emergency  escape  from  aircraft 

-  General  peroonel  hygiene 

-  Use  of  rescue  and  safei-y  equipment 
?.  Practical  Pemonrtrations 

-  Ejection  seat  training  (fire  seat  on  mobile  trainer) 

-  Chamber  type  II  flight 

-  Rapid  decompression 

-  Demonstr  ition  of  day  and  night  vision 

-  Demonstration  of  spatial  disorientation 
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In  future  it  is  planned  to  extend  this  course  presently  attended  by  jet  piloto  only  to  other 
pilots  and  aircrew. 

Training  Course  C  in  a  physiological  course  of  3  days'  duration  for  pilots  and  aircrew  of  pro¬ 
tester-  ar.d  jet-driven  transport  aircraft  and  helicopters.  Ths  training  syllabus  is  as  follows: 

Training  Course  C:  Physiological  training  of  pilots  and  aircrew  of  propeller-  ar.d  jet-driven 
transport  aircraft  and  helicopters. 

Total  training  hours:  2*1  (3  days) 

1 .  Academic  Training: 

-  General  topics 

-  Fhysicr.  of  the  atmosphere  and  its  importance  for  ohysiology  of  man 

-  ihysiology  of  respiration  and  circulation 

-  Altitude  adaption  of  respiration  and  circulntion,  hyporvontilntion 

-  Cxyger.  deficiency 

-  Dysbarism 

-  Effects  of  barometric  pressure  changes  on  trapped  gases  in  body  cavities 

-  Thermoregulation  arid  effects  of  temperature  extremes 

-  'dee  of  rescue  and  safety  equipment 

-  Emergency  ejection,  general  medical  aspects 

-  Use  of  oxygen  equipment,  pressure  breathing 

-  Effects  of  accelerative  forceG  (g-forces) 

-  i.'oise  and  vibrations,  effects  and  protection 

-  Froblers  of  day  and  night  vision 

-  Anatomy  and  physiology  of  vestibular  organs 

-  Spatial  disorientation 

-  Sensory  perceptions  and  sensory  illusions 

-  T.otion  sickness 

-  Aeromedical  aspects  of  special  weapons 

-  Flight  hygiene,  flying  suits 

-  Toxic  gases,  vapors  and  liquids 

-  First  aid  aboard  transport  aircraft,  reactions  to  panic 

-  Medical  aspects  of  survival 

-  General  directives  for  aeromedical  evacuation 

2.  Practical  Demonstrations 

-  Chamber  type  I  flight 

-  Rapid  decompression 

-  Demonstration  of  day  and  night  vision 

-  Demonstration  of  spatial  disorientation 

Besides  training  courses  mentioned  here  additional  physiological  training  is  conducted  for 
flying  safety  officers,  flying  safety  NCO’s,  geophysical  advisors  (meteorologists)  and  other 
groups,  ns  required.  For  this  purpose  the  subject  matter  is  geared  to  meet  the  requirements  of 
these  specific  groups.  One  of  the  most  frequently  held  courses  is  the  jet  passenger  course  for 
the  preparation  of  passenger  for  jet  flight. 

Physiological  training  is  conducted  by  a  staff  of  specialists  organised  in  a  stationary  and 
mobile  training  group.  The  staff  comprises  physicians,  civil  and  military  instructors  and  a  large 
number  of  technical  personnel.  It  is  our  endeavour  to  center  academic  instructions  around  reali¬ 
stic  situations  and  actual  problems  by  using  appropriate  demonstration  and  training  equipment. 
Practical  exercises  are  of  particular  interest  and  a  more  detailed  explanation  follows. 

The  different  types  of  chanber  flights  are  conducted  in  a  stationary  20-men-chanber ,  in  a 
mobile  12-men-ehomter  or  on  a  stationary  3-rcen-chanber ,  which  was  originally  designed  for  pressure 
suit  training.  Pressure  suit  training  has  been  postponed,  since  there  is  no  need  to  use  pressure 
suits  at  the  present  time.  However,  we  do  have  the  facilities  to  conduct  pressure  suit  training; 
furthermore  we  already  have  limited  experience  in  the  execution' of  simulated  altitude  flights 
while  using  partial  pressure  suits. 

The  technique  of  chamber  flight  type  I  can  best  be  seen  in  the  following  table: 

1.  a)  Seating 

b)  Freflif-ht  check 

c)  Equipment  hookup 

d)  Preflight  denitrogenation 

e)  Communications  check 

2.  a)  Ear  and  sinus  check 

3.  a)  Use  of  the  specific  oxygen  equipment  used  on  the  flight 
b)  Review  of  acute  hypoxia  and  TUC 

4.  a)  Acute  hypoxia  demonstration  at  35  OCC  ft 

5.  a)  Acute  hypoxia  demonstration  at  J>0  000  ft 
b)  Use  of  portable  oxygen  equipment 

6.  a)  Acute  hypoxia  demonstration  at  25  0(50  ft 

b)  Explanation  of  buddy  system 

c)  Special  instruction  in  regard  to  recovery 

7.  n)  Effect  of  mild  hypoxia  on  vision 
b)  Use  of  special  test  cards 

8.  a)  Fost  flight  disposition  of  equipment 

The  Type  II  Chamber  Flight  Profile  reads  as  follows: 

1 .  Came  as  on  Type  I 

2,  Same  as  on  Type  I 

3.  a)  Use  of  specific  oxygen  equipment  (preosure  demand) 

4,  a)  Instruction  in  proper  pressure  breathing  technique 
b)  Instruction  in  proper  verbnl  communication 


a)  .sc  and  characters sties  of  emergency  oxygen  equipment, 
by  Equalisation  of  middle  oar  pressures. 

6.  Acute  hypoxio  demonstration  at  2?. 000  ft. 

7.  a)  Normal  descent  to  ground  love?. 

b)  To  be  used  during  actual  fliplit  to  discuss  rapid  decompressions. 

During  chamber  flights  subjects  annloguous  to  the  various  stops  are  discussed  such  as  "Abdomi¬ 
nal  Gas  Expansion",  "Evolved  fas  Dysbarism"  etc.  Sapid  decompression  is  carried  out  in  the  lock 
of  the  respective  chamber,  fubjects  are  being  rapidly  raised  in  altitude  from  f.OCC  ft  to  72. 000 
ft  simulated  altitude  within  approximately  2  sec.  Rapid  decompression  is  always  carried  out  after 
completion  of  type  II  flight. 

For  possibly  future  pre-rure  suit  training  the  following  chamber  flight  profile  haa  been  pro¬ 
vided.  During  the  one-hour  respiratory  period  already,  when  the  subject  is  breathing  pure  oxygon, 
pressure  in  the  pressure  suit  is  intermittently  increased  to  familiarize  the  pilot  with  the 
changes  during  pressure  increase.  At  first  the  chamber  is  taken  up.  at  the  r.ate  of  <1.000  ft/nin. 
and  then  at  approximately  6-8. 0C0  ft/min.  to  an  altitude  of  70.000  ft.  After  this  ascent  the 
chamber  is  brought  down  to  2y.OO 0  ft  and  then  rapid  decompression  is  carried  out  to  70.000  ft 
within  approximately  2  sec,  followed  by  descent  to  ground  level.  During  this  process  the  pressure 
in  the  pressure  suit  decreases  from  280  mm  Kg  to  1 4 1  mm  Kg.  But  os  stated  before,  we  do  not  use 
this  chamber  flight  profile  at  the  present  time. 

Night  vision  training  is  accomplished  by  moans  of  n  self-constructed  training  device.  Satis¬ 
factory  dark  adaptation  is  achieved  by  wearing  rod  goggles  3 0  minutes  prior  to  start  of  demon¬ 
strations.  During  the  demonstrations  particular  emphasis  is  placed  on  nutokinetic  phenomena, 
perception  cf  3-dimensional  space  using  mobile  and  stationary  objects,  contrast  and  contour  dis¬ 
crimination  under  different  types  of  illumination,  range  estimation,  flash  blindness  and  protec¬ 
tion.  Flashes  arc  generated  by  using  powerful  headlights  or  photo-flashlights.  These  latter  de¬ 
monstrations  are  of  exceptional  didactic  value  and  can  not  be  replaced  by  any  theoretical  pre¬ 
sentation,  however  good  it  may  be. 

Use  of  a  spatial  disorientation  demonstrator  in  physiological  training  for  1  1/2  years  has 
proved  to  be  exceptionally  successful  and  our  program  would  be  unthinkable  without  it.  Applying 
this  training  device  a  number  of  illusions  typical  for  certain  flying  situations  can  be  demon¬ 
strated  in  an  impressive  manner,  such  as  the  coriolis-illusion,  "loans",  sensations  during  "grave¬ 
yard-spin",  "oculogyral-illu.-.ion"  and  the  "oculogravic-illusion". 

Cur  demonstrator  has  been  modelled  with  some  modifications  after  a  US  rnockup  used  at  the  School 
of  Aerospace  Medicine  in  Brooks  AFB,  Texas.  A  light-tight  ventilated  cabin  can  be  rotated  clock¬ 
wise  or  counterclockwise  and  can  be  moved  about  its  yaw  axis  simultaneously  at  variable  speed.  At 
the  same  time  the  cabin  may  be  tilted  7  ahout  tho  tangential  inside  out.  During  rotations  speeds 
of  0  -  2C  revolutions  per  minute  respectively  a  large  number  of  motion  combinations  with  corre¬ 
sponding  angular  speeds  and  accelerations  can  be  generated.  Radial,  accelerations  of  low  intensi¬ 
ties  also  occur.  Naturally  this  equipment  does  not  enable  us  to  perform  actual  flying  manoeuvers, 
but  part  of  the  generated  illusions  are  equivalent  to  impressions  gained  in  particular  flying  si¬ 
tuations.  During  demonstrations  tho  trainee  in  the  cabin  describes  his  impressions  via  voice  com¬ 
munications.  Demonstrations  are  most  impressive  for  the  observers  of  the  test  runs  since  they  can 
register  the  discrepancies  between  subjective  perceptions  of  the  "inside"  and  objective  turning 
movements  of  tho  equipment  very  distinctly.  This  is  particularly  true,  if  the  rotational  speed  to 
the  left  is  suddenly  decreased  during  a  demonstration,  which  causes  the  illusion  of  turning  to 
the  right  while,  objectively  speaking,  tho  counterclockwise  rotation  still  continues.  The  trai¬ 
ning  aid  has  been  equipped  with  an  artificial  horizon,  whose  adjustment  can  be  selectively  regu¬ 
lated  from  the  controlpancl  outside  or  by  the  controlstick  inside  the  cabin.  This  artificial 
horizon  never  reflects  the  actual  attitude  or  movement  of  the  cabin,  but  serves  to  transmit  cer¬ 
tain  tasks  te  the  "inside"  such  as  adjustment  to  a  defined  pitch  and  roll,  i.e. changes  of  the 
gyro  setting  ay  simultaneously  demonstrating  a  particular  sensory  impression.  This  serves  the 
ability  to  suppress  subjective  sensory  impressions  and  to  concentrate  attention  to  certain  tasks 
(control  of  flight  instruments).  Furthermore  correctness  and  timely  execution  of  a  required  con¬ 
trol  movement  during  a  strong,  artificially  generated  sensory  impression  may  be  observed  and 
evaluated.  For  this  purpose  we  have  an  appropriately  designed  controlpnnel. 

Again  it  becomes  evident,  that  understanding  the  problems  of  physiology  of  special  senses,  in 
this  case  the  labyrinth  organs,  depends  to  a  large  extent  upon  the  manner  in  which  theoretical 
indoctrinations  into  anatomy  and  physiology  of  the  labyrinth  organ  are  conducted.  In  the  near 
future  we  shall  use  a  mockup  in  our  lessons,  which  will  illustrate  the  mechanical  processes  in 
the  semi-circular  canals  in  a  very  impressive  way;  different  combinations  of  movement  are  gene¬ 
rated  by  a  propelling  motor  on  an  oversized  mockup  of  the  three  canals  suspended  on  cymbals, 
which  causes  the  relative  endolymphatic  movements  to  result  in  cupula  motions  correlating  with 
the  respective  rotating  sensation,  simultaneously  these  cupula  motions  are  electronically  trans¬ 
ferred  to  a  second  stationary  model,  wtere  sensory  perceptions  associated  with  this  motion  can  be 
registered  through  observation  and  analysis.  At  tho  some  time  cupula  deflections  of  the  three 
canals  are  registered  per  unit  time  ns  to  direction  of  movement  and  intensity  of  deflection, 
resulting  in  an  impressive  illustration  of  the  correlation  respectively  discrepancy  between 
objective  movement  and.  subjective  sensation.  Aside  from  its  high  didactic  value  such  an  equipment 
respectively  model  is  definitely  necessary  to  demonstrate  subjective  sensory  impressions  during 
motion  processes  in  scientific  experiments. 

Other  important  equipment  for  tho  execution  of  practical  training  includes  ejection  seat  prac¬ 
ticing  facilities.  Because  of  the  manifold  types  of  ejection  seats,  practical  indoctrination  into 
respectively  used  ejection  seats  is  of  significance.  It  is  much  easier  to  five  the  appropriate 
introduction  into  the  multiple  technical  details  of  a  dismantled  seat  (outside  the  aircraft), 
oince  these  are  better  accessible  and  their  function  can  be  readily  surveyed.  Various  parts  of 
the  seat  must  not  only  be  known  but  they  have  to  bo  appropriately  checked  prior  to  each  flight. 

For  proctical  ejection  scat  training  wo  use  stationary  trainers  to  train  functional  processes 
and  practical  operations,  and  the  ejection  soot  indoctrination  will  be  completed  by  an  ejection 


•'  fini:.  -;  i  -j!  ’•  •  .j-'ftior.  ..e  .t  tower.  Ifc  two  mobile  ejection  neat  towers  nt  our  die- 

i  1 «  ■'  •’  •:•■■■)  fes  r  ii:g  ...  rc  ,itirvd  liy  type  of  airplane  flown.  In  or.c  tower  there  io  a 

«-■<■  .f’-r  pulling  i ejection  handle,  the  second  neat  is  fired  without  delay.  Upon  firing 

the  eject  i -  n  ■  r  t  tie  ;:-l  !  ■  m-.unts  to  ipproxinately  fi-10  g’s.  The  primary  purpose  of  this  trni- 

t.in,;  i.  to  uvvrcwi:  thi  ii.h  i  hi  lory  iffcct,  which  is  rattier  high  in  almost  nil  pilots,  as  shown  by 
cz[pri  :.Cf.  to  f  ir  only  j.-:  ircr:  ft  have  been  equipped  with  ejection  oeatn  and  consequently  thin 
•rail .  ■  ng  or.ly  conducted  for  jet  pilots.  It  would  be  desirable  if  corresponding  training  for 
'.el:  >'u|  ter  aircrew  *oul  '  become  ne-'ur.sary  in  the  foreneeablo  future. 

riyni- logical  training  f  eilities  would  bo  incomplete  and  inadequate  without  possibilities  of 
directed  thee  :  eutic  c.e .  sure:  in  r.cs  of  npocial  incidents.  Kvcn  though  aorious  incidents  are 
very  rare,  one  !.-s  to  l..  .rtiroc!  for  then  at  nr.y  tine,  especinlly  during  simulated  high  altitude 
flights.  The  hyperb-ric  chapter  constitutes  the  primary  rescue  device.  It  must  bo  on  stand-by  du¬ 
ring  all  .-.ir.ulatcd  high  altitude  flights,  above  all,  when  very  high  simulated  altitudes  are 

reached,  a  ich  nr.  during  pressure  suit  training.  Our  hyperbaric  chamber  has  been  devised  for  the¬ 

re, -outic  pressures  up  to  11  atn,  ci.rres.  onding  to  a  depth  of  water  of  100  meters.  It  is  connected 
t„  a  physiological  mor.itorin.  unit,  which  enables  uc  to  monitor  and  record  a  series  of  physiolo¬ 
gical  piructcrr,  such,  h-o-i  ld,  r.KG,  pneemogram,  pneunotachogran,  bouy  temperature  etc.  Incidental¬ 
ly,  nil  our  -it:  t ionary  deccr’rres:  icn  chambers  have  been  connected  to  this  central  monitoring 
unit  p.  rv.it ting  ur  to  conduct  appropriate  experimental  examinations  in  the  decompression  chambers 
■iside  from  physiological  demon:; trst ions.  During  chamber  flights  with,  pressure  suits  FCG,  pulse 
rcte,  shin  tom*  er*  Pure ,  pneumogvam  etc.  are  routinely  monitored  at  nil  times. 

In  the  near  future  the  Institute  of  Aviation  Medicine  of  the  German  Air  Force  will  huve  at  its 
disposal  a  very  efficient  human  centrifuge;  even  though  this  equipment  above  all  is  intended  for 
scientific  studies,  it  will  also  servo  demonstration  flights  within  the  framework  of  physiologi¬ 
cal  training  in  very  siecific  cases. 

Ir.  flying  units  the  flight  surgeon  assigned  to  the  respective  organization  will  continue  gene- 
ml  and  special  ph-siologieal  training  of  pilots  and  aircrew  through  lecturos  and  briefings, 
v  i.o-e  topics  often"  are  questions,  of  a  practical  and  timely  nature.  Survival  ehanceo  of  pilots  and 
aircrew  in  cases  of  crergency  arc  directly  proportional  to  their  physiological  training  level, 
particularly  as  far  as  operation  and  knowledge  of  rescue  equipment  is  concerned.  Thus,  no  expendi¬ 
tures  should  be  spared  to  make  physiological  training,  above  all  the  practical  aspects  ,  as  com¬ 
prehensive  ns  possible.  These  efforts  will  surely  be  rewarded  by  a  decrease  of  the  aviation 
accident  rate. 

The  only  objective  of  physiological  training  is  the  maintenance  of  life  and  health  of  flying 
personnel.  This  responsibility  oust  therefore  be  pursued  with  care  and  the  full  utilization  of 
all  available  resources. 
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SUMMARY 


The  physiological  training  in  the  Royal  Netherlands 
Air  Force  started  in  1952  under  the  supervision  of  the 
Surgeon  General,  Royal  Netherlands  Air  Force. 

In  1957  the  specif io  training  on  sea  and  land  survival 
was  intensified,  due  to  a  number  of  fatal  accidents  and 
resulted  in  the  foundation  of  a  special  centre  for  sur¬ 
vival  training:  the  Flight  Safety  Training  and  Test  Centre. 

The  physiological  training  is  given  at  the  Physiolo¬ 
gical  Training  Unit  at  Soesterberg  as  an  integral  part 
of  the  FSTTC. 

Every  crew  member  will  undergo  this  training  every 
IS  months. 

In  this  paper  the  different  courses  in  aeromedical 
education  are  covered  and  available  facilities  shown. 


SOKMAIRE 


L'entrainement  ghysiologique  des  Forces  Aeriennes 
Neerlandai3es  a  ete  cree  en  1952  sous  la  responsabilite 
du  Directeur  du  Service  de  Sant£  de  l'Air. 

En  1957,  k  la  suite  d'un  certain  nombre  d'accidents 
mortels,  on  intensifia  la  formation  specif ique  dans  le 
domains  de  la  survie  aur  terre  et  sur  mer,  et  l’on  fonda 
un  centre  special  pour  l’entrainement  k  la  survie:  le 
Centre  d'Essais  et  de  Formation  pour  la  Securite  des  Volo. 

La  formation  phyeiologique  eat  donnle  &  la  Section 
d ' Entralnement  Phyeiologique  de  Soesterberg,  %ui  fait 
partie  int^grante  du  Centre  mentionn<  oi-deeeue. 

Les  membrea  du  personnel  navigant  suivent  oe  rtage 
d' entralnement  tous  les  18  mole. 

Au  cours  de  cet  expose,  1' auteur  traitera  des  diffe- 
rents  cours  de  cet  enseignement  aeromedical,  et  il 
decrira  les  installations  existanteB. 


After  World  War  II,  during  the  reorganisation  of  the  airforce  in  Holland, 
the  aeromedical  training  of  aircrew  wan  the  sole  responsibility  of  the  flight 
surgeon  of  the  base  and  it  depended  mainly  on  his  ingenuity  in  acquiring  material 
for  demonstrations  and  lectures,  which  topics  he  covered. 

At  the  time  Air  Training  Command  started  the  pilots  training  a  syllabus  on 
physiological  training  was  set  up,  in  wnich  standard  lectures  were  given  by  the 
base  flight  surgeon. 

In  1950  at  the  introduction  of  the  G1 ester  Meteor  jet  aircraft  a  new  program 
was  initiated  and  physiological  training  officers  introduced,  who  received  their 
training  on  the  School  of  Aviation  Medicine, Gunther  />PB,  USA. 

After  that  time  the  physiological  training  officers  toured  the  country  and 
gave  lectures  at  the  elementary  -  the  advanced  -  and  at  the  Fighter  Training 
Schools,  with  a  chamber  run  in  the  mobile  low  pressure  chamber  (fig.  1),  which 
was  donated  to  the  medioal  service  by  the  British  Air  Ministry. 

In  1952  the  construction  of  the  low  pressure  chambers  (fig.  2)  was  completed 
and  a  refresher  training  started  for  aircrew  in  our  own  physiological  training 
centre  at  Soesterberg. 

In  1957  due  to  a  number  of  fatal  accidents  in  which  water  survival  played 
an  imported  role  the  physiological  training  centre  got  the  order  from  the 
assistant  Chief  of  the  Air  Staff  to  organize  a  special  course  for  aircrew  which 
should  cover  all  the  aspects  of  survival  after  a  bail-out  from  an  aircraft. 

A  two  weeks  course  was  introduced,  which  covered  the  standard  theoretical 
and  practical  parts  of  physiological  training,  dinghy  drill,  parachute  landing 
simulation,  sea  and  land  survival. 

As  the  medical  service  of  the  air  force  was  a  part  of  the  joint  army  and 
air  force  medical  service  and  as  the  extra  survival  course  put  a  heavy  burden 
on  the  personnel  of  the  Physiological  Training  Centre  an  independent  Air  Force 
unit  was  founded,  the  Flight  Safety  Training  Test  Centre  at  Soesterberg. 

Col.  Verheij  will  cover  the  activities  of  thi3  centre  in  his  presentation,  so 
I  will  restrict  my  paper  to  the  physiological  training  part. 

At  the  moment  we  have  adopted  Stanag  5114  as  a  guide  for  our  syllabus  on 
physiological  training  for  aircrew. 

Aircrew  training. 

At  the  Flying  Training  School  lectures  are  given  in  aviation  medicine  by 
the  flight  surgeon  and  the  subjects  covered  at  Elementary  Flying  Training  School 
are:  physical  aspects  of  the  atmosphere,  physiology  of  respiration  and  circulation, 
hypoxia,  aircraft  oxygen  systems,  anatomy  and  physiology  of  the  eyes,  anatomy  and 
physiology  of  the  inner  ear  and  noise  protection  and  physiology  of  equilibrium. 

At  the  Advanced  Flying  Training  School  lectures  are  giver,  in-  refresher  on 
physiology  of  respiration, circulation,  hypoxia  and  eyes  -  ears  and  organs  of 
equilibrium.  New  lectures  on  dysbarism,  acceleration  and  g-forces,  thermal 
influences  on  functional  adequacy. 

After  the  Advanced  Flying  Ti'aining  School  students  will  follow  a  weeks  coxirse 
at  the  Flight  Safety  Training  and  Test  Centre  and  during  this  period  lectures  are 
given  at  the  Physiological  Training  Centre  in  hypoxia,  dysbarism,  pressure  cabins 
and  explosive  decompression,  pressure  breathing,  disorientation  and  sscape  from 
aircraft  and  problems  of  vision. 

Practical  demonstrations  are  given  in  the  low  pressure  chamber,  on  the 
ejection  seat  trainer  (fig.  5),  in  the  centrifuge  (fig.  4)  and  for  night  vision 
and  in  the  near  future  we  hope  to  start  with  the  demonstration  of  disorientation 
with  the  aid  of  the  Spatial  Disorientation  Demonstrator  which  will  be  built  by 
the  Lehr  Mittel  Werkstatte  of  the  German  Air  Force  at  Ptirstenfeldbruok.  At  the 
moment  the  disorientation  demonstration  is  done  with  the  aid  of  the  centrifuge. 


For  every 
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For  every  type  of  aircraft  there  is  an  Operational  Training  Unit.  If  an 
aircrew  la  appointed  to  follow  an  O.T.'J. course  he  will  automa+' oally  follow 
a  course  at  the  Plight  Safety  Training  and  Test  Centre  which  ±a  set  up  for 
that  type  of  aircraft,  physiological  training  is  an  integral  part  of  every 
course  at  the  centre  and  subjects  specific  to  that  type  of  aircraft  are 
covered,  like  oxygen  system,  ejection  seat,  pressure  cabin  and  a  refresher 
on  earlier  physiological  topics.  A  low  pressure  chamber  run,  according  to 
the  performance  of  the  aircraft  and  centrifuge  run  is  standard  procedure  for 
the  Operational  Training  Unit  course. 

Every  13  months  the  aircrew  will  undergo  a  refresher  training  whloh  is 
identical  to  the  Operational  Training  Unit  course  in  which  we  also  cover  typical 
accidents  or  incidents,  related  to  our  topics,  which  happened  in  the  Air  Forces 
if  the  reports  are  made  available  to  us  through  direct  channels  or  flight 
safety  publications. 

The  period  of  18  months  is  shorter  than  indicated  Jn  Stanag  3114.  However, 
the  dtanag  relies  on  extra  lectures  given  at  base  level  to  keep  the  loiowledge 
on  the  desired  level,  but  from  test-results  it  is  found  that  it  is  more  useful 
to  send  an  aircrew  member  to  a  special  ur.it  away  from  his  own  unit  to  follow  a 
refresher  course  on  different  topics. 

The  one  and  a  half  year  period  was  selected  to  get  a  change  in  season  for 
dinghy-drill  on  open  waters  and  para  sailing. 

The  response  of  the  pilots  to  these  refresher  courses  are  always  veiy 
positive  and  our  only  problem  is  the  hypoxia  demonstration  during  the  low  pressure 
chamber  run  with  respect  to  demonstration  material  that  has  not  changed  for  a 
long  time. 

At  the  moment  we  use  the  peg  board, card  box,  and  writing- tests.  We  would 
like  some  change  and  welcome  any  suggestion  from  ths  participants  of  this  meeting 
on  tests  used  in  other  units  which  are  simple  to  operate  and  that  give  a  good 
demonstration  of  the  effects  of  oxygen  lack. 

Since  I960  a  special  indoctrination  course  is  arranged  for  Air  Defense 
Command  pilots  in  the  use  of  high  altitude  equipment  and  consists  of  lectures  on 
pressure  suit  and  helmet,  pressure  breathing,  dysbarism  and  hypoxia  after  explo¬ 
sive  decompression  to  very  low  pressures.  These  lectures  and  the  fitting  of  the 
suit  and  helmet,  three  pressure  breathing  sessions  and  a  chamber  flight  to  80.000 
feet  and  a  wet  dinghy-drill  in  pressure  suit  and  helmet  will  cover  a  three  days 
period. 

Training  of  other  categories. 

At  the  Physiological  Training  Centre  courses  are  also  given  for  conscripted 
medical  officers  in  aviation  and  industrial  medicine.  At  the  moment  this  course 
lasts  only  one  week,  as  the  drafted  medical  officers  already  follow  a  course  at 
the  Joint  Army /Air  Force  Medical  Sohool  for  three  months,  which  course  covers 
mainly  military  topics  related  to  the  army  medical  service.  A  longer  course  on 
aviation  medicine  would  reduce  their  aotual  service  time  as  a  base  Medical 
Officer  too  much.  However,  in  the  near  future  the  medical  officers,  who  will 
serve  as  an  Air  Force  Medioal  Officer  will  follow  a  military  officers  course  at 
an  Air  Foroe  Institute  and  will  receive  ft  specific  course  in  aviation  and 
industrial  medicine  at  our  Unit. 

Flight  nurse  courses  are  given  at  the  centre  at  an  "on  request"  basis. 

Nurses  are  recruited  from  military  hospitals  and  follow  a  two  month  course. 

Orientation  courses  are  regularly  scheduled  for  technical  officers  and 
flight  safety  equipment  personnel  as  in  our  Unit  safety  and  oxygen  equipment  is 
evaluated. 


It  is  regretted  that  copies  of  the  illustrations  were  not  made  available  with  the  manuscript  (Editor) 
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Professor  Lauschner  (GAP)  asked  why  tho  Netherlands  had  docidnd  upon  1U  month  intervals  between 
training;,  rather  tiian  3  years  as  in  th-  oTAKAG. 

Major  Cartons  (li  Noth  AP)  replied  that  there  wore  two  good  reasons;  firstly,  tasting  of  aircrew 
showed  that  knowledge  had  fallen  to  an  unacceptably  low  level  after  tirroc  years;  Secondly,  the 
chosen  interval  allowed  alternate  cold  and  warm  dinghy  drill  training. 

Sn n  Ldr  Johnson  (RAP)  asked  whether  Parasail  training  was  liked  and/or  found  useful. 

Major  Caxtens  replied  that  aircrew  at  first  feared  the  Parasail  but  after  one  experience  found  it 
enjoyable.  It  was  probably  of  little  value  in  raising  morale  with  regard  to  escape  training,  but 
with  a  maximum  height  of  300  feet  it  was  found  that  the  re  was  time  enough  to  complete  major  items 
of  parachuting  uescent  drills. 

Major  Burden  (OAF)  stated  that  some  Canadian  pilots  land  voluntarily  taken  a  full  Army  parachutist 
training  course. 

3qn  Ldr  Ranee  (llAf)  aslced  how  irruch  pressure- breathing  training  was  given  in  the  Royal  Hetherland 
Air  Force. 

Major  Gartens  replied  that  tnree  runs  were  given  at  ground  .level  in  tho  jJ?A  suit,  pressurieod 
to  50  mmHg  for  10  minutes,  lOu  nmHg  for  5  minutes  and  140  mi.illg  for  5  nirutes. 

Major  Burden  ao.:od  about  hypoxia  training.  To  make  thi3  more  realistic  one  chamber  had  been 
modified  so  tiiat  any  one  nan  nay  be  deprived  of  oxygen  without  prior  knowledge. 

Major  Cartens  -as  rather  against  this  type  of  demonstration,  giving  tin  opinion  that  an  aircrew 
member  might  be  "nut  oft'"  by  such  an  experience. 


TRAINING 
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It  doen  not  require  statistics  to  prove  that  all  flying  personnel 
should  know  about  survival  find  get  -training  in  survival  tec.hniq.ues 

and  procedures. 

Anyone  who  flies  should  learn  to  expect  the  unexpected  at  any 
time.  To  expect,  however,  is  not  enough  -  one  must  anticipate  and 
prepare  for  it. 

»hat  does  it  tuke  to  survive?  The  obstacles  you  have  to  overcome 
are  not  so  much  physical  as  they  are  mental.  Aircrew  should  under¬ 
stand  what  these  psychological  obstacles  are.  They  all  fall  under 
the  general  and  common  emotion  called  fear. 

In  any  survival  situation,  the  chances  of  a  man  winning  through 
are  in  direct  proportion  to  two  factors  over  which  he  has  direct 
control : 

a)  The  will  to  survive 

b)  The  knowledge  of  survival 

A  third  factor  could  be  hue  survival  equipment,  but  again,  without 
the  knowledge  of  how  to  use  it  correctly,  ita  effectiveness  will  be 
greatly  reduced.  Every  aircrew  should  therefore  take  a  positive 
interest  in  their  aircraft  survival  pack. 

In  a  sea-survival  situation,  some  extra  difficulties  are  added  as 
for  most  aircrew  the  sea  is  a  hostile  environment. 

Protection  must  be  the  first  consideration  in  any  survival  situa¬ 
tion.  At  sea  there  are  some  additional  factors  that  can  hamper  the 
survival  -  seasickness,  thirst,  hunger  end  psychological  factors 
like  boredom  ,  despair  and  loneliness. 

Experience  shows,  too  often,  the  tendency  of  aircrew  to  panic 
after  entering  the  -water,  particularly  when  little  things  do  not 
work  as  advertised.  Therefore  aircrew  must  be  trained  to  the  point 
that  they  can  cope  with  any  adversity. 

The  Job  of  aircrew  can,  at  any  time,  result  in  a  situation  that 
will  extend  the  endurance  to  a  maximum.  Aircrew  must  maintain  a 
high  degree  of  proficiency  in  this  area,  because  some  day  it  may 
save  their  lives! 


aOMMAIHE 


Point  n'est  besoin  de  etatistiques  pour  demontrer  que  tout  person¬ 
nel  navigant  doit  avoir  des  notions  de  survie  ec  recevoir  une  forma¬ 
tion  concemant  les  techniques  et  les  methodes  de  survie. 

Toute  personne  qui  vole  devrait  apprendre  &  s*attendre  &  tout 
moment  &  l’inattendu.  3'y  aitendre.  cependant,  ne  soffit  pas;  on 
doit  prevoir  I’evensment  et  s'y  preparer. 

lue  dsmande  la  survie?  Lee  obstacles  qu'il  vous  faut  surmonte.r 
ne  sent  pas  tant  physiques  que  mentaux.  Les  Equipages  navigants 
doivent  coraprendre  quels  sent  ces  obstacles ^psychologiques,  Ils 
deviennent  tous  !a  proie  de  cette  Emotion  generale  et  commune 
appelee  peur. 

Dans  toute  situation  de  survie,  les  chances  de  salut  pour  un 
etre  huraain  sorit  directement  proporticnr.elles  4  de^uc  facteursj 

a)  la  volonte  de  survivre 

b)  la  connaissance  de  la  survie 

don  equipement  de  survie  pourrait  consti truer  un  troisiSme  facteur 
de  chance,  mais,  une  feis  encore,  3'il  ne  sait  pas  comment  l’utiliaer 
correctement,  son  efficacit4  sera  coneid^rablemcnt  reduite.  Tout 
equipage  nuvig-mt  devra  done  prendre  un  int?r§t  positif  h  l’^quipe- 
ment*de  survie  dont  il  dispose  i  l'interieur  de  1' avion. 


En  cas  de 


En  cas  de  survie  en  mer,  d'autrcs  diff icultes  s  'aj  outer.!  du 
fait  que,  pour  la  plupart  des  equipages  navigants,  la  raer  constitue 
un  environnement  hostile. 

Dans  touts  situation  de  survie.  la  protection  doit  etre  la 
premilre  preoccupation.  En  mer,  certains  facteurs  supplement, aireo 
peuvent  nuire  4  la  survie:  le  mal  de  mer,  la  soif,  la  faira  et  des 
facteurs  psychologiques  tels  que  1' ennui,  le  desespoir  et  la 
solitude. 

L' experience  montre  trop  souvent  que  le  personnel  navigaijt  a 
tendance  &  se  laisoer  saisir  par  la  panique  uprSo  etre  enirc  dans 
l’eau,  en  particulier  lorsque  certains  petits  dispositifs  ne 
fonctionnent  pas  comme  prevu.  On  doit  done  eritralner  ce  personnel 
h.  faire  face  a  toute  adversity. 

Les  equipages  navigants  exercent  une  profession  dans  laquelle, 

&  tout  instant,  peut  se  presenter  une  situation  qui  va  mettre 
leur  endurance  l  dure  epreuve.  Le  personnel  navigant  doit  con- 
server,  dans  ce  domaine,  un  degre  eleve  de  competence,  car  ceci 
peut  un  Jour  lui  sauver  la  vie  I 
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'  i '  •  .!»*  Mi.  >.v  .s  faced  with  an 
l.v •  ’•  n!  these  --.c. •idents  it  become 

•‘•i  '  '  in*t-reut  in  their  safety 

'  1  '  *.*  : ainueat  properly  in  an 


»  ‘ ‘ :  i.'-i  to  nun  lament  the  flight  physio- 

:  it.,,  parachute-.,  safety  ejuip- 


-  •r.je:i  of  two  weeks  were  mn,  where 
.1  aid  practical  training  in  the 
<>f  the  course  were: 


'•  ln.it.:- .  •  .  .  • :  ni  i  i  in  the  physiological 

I  ■••  •<  !•.*:  ..  .f  a;  a  •  :  •••  f  i.y  i:  ind 

b.  l:..itrn.i-!.i  a,  i  uiu  e.e.  -  .e  in  the  correct  use  and 

ha.a.Ui:.,;  -f  ,  fety  t  . .  p-  -at. 

exj ratal  .-o  c  we  t|  to  expectations  and  actually  met  a  long 

f-it  acal ,  the  r’li.'ht  J  il’oty  Training  :urt  Toot  Centre  was  officially  founded 
it,  d  ooter:  :\;  A ;  r  in  An.- -.sat  1'jhV.  In  tile*  following  years  little  by  little 

the  ii'A'  d-ve ’ ; ed  i:.tw  u.  overall  training  In  mutters  of  survival,  escape, 
ev  u>:  ,  •*  to „ 


Ac  ,v*.  •  ii  i  An  ...  .anviv  ,1  is  some  thing  pilots  do  not  like  to  practice  and  it 
is  hardly  a  th.t.g  to  aiseuas  i.g  pilots.  If  they  Ao  talk  about  it,  it  always 
otiicciii.i  tin*  other  pi  i  t;  il  is  tiie  other  pilot  who  did  not  use  his  equipment 
properly,  .•.-!•>  got  pnn.i  y  utui  aid  not  survive,  hVery  pilot  thinks  he  knows  all 
about  aurviv  il,  s.it  if  v.o  tell  hi;:  about  the  large  number  of  pilots  that  had  the 
o  u:.e  idea  urn!  .ini  •  ..t  survive  we  tiy  to  give  him  the  motivation  to  study  survival 
:  re  intensely. 

Anyone  who  flies  should  learn  to  expect  the  unexpected  at  any  time;  but  to 
expect  i.)  n.-t  enough,  the  pilot  ::.uat  anticipate  and  prepare  for  the  unexpected. 
Arit  o:p*ite  th.*  -emml  and  some  of  tlio  specific  problems  that  will  be  encountered 
unit  above  mi  one  shouii:  be  prepared  to  solve  them. 

.(he rever  the  survivor  may  be,  he  must  remember  that  other  people  have  chosen 
to  live  -here  mo  with  varying  degrees  of  effort,  these  people  have  adjusted  to 
the  do:*.*::,  i  of  the  climate,  the  terrain  and  the  environment. 

h  y.v.-*"  :,  oc  cause  the  survivor  didn't  expect  to  be  there,  his  problem  is  a  bit 
1  if  fore.*.'., .  '.  *  ...v.r  re;*,  ly  expected  to  liave  a  bail-out  or  crash-landing  and  how 
..oil  ho  .  i v  be  i  .vaiiti!  for  it,  he  is  probably  never  completely  convinced  "that 

.t  cui  h  . ;  ;  ■*u  to  hi:..". 

In  i  •  .;v:v  il  situ-ition  the  obstacles  one  has  to  overcome  are  not  so  much 
ph;.-.:i  •  1  as  tn**,  i:*e  ::orit  *.l.  It  is  very  important  that  a  pilot  should  understand 
f  t.:.«*.:u  psy.*:.  >U..  i  *  il  obstacles  are  that  r.iust  be  overcome.  These  obstacles  all 
f  •  1 1  a:  the  .  *\*:e-;il  heading  of  that  very  normal  and  common  emotion  called  fear. 

i'e  ; :  of  ’he  ..uruu*v;n,  fear  of  discomfort,  fear  of  people,  fear  of  ones  own 
wc'iknes.  *.;,  fe  r  *.>f  the  terrain  and  the  climate,  as  in  most  cases  these  are  new 
■and  .i t r.a.ge .  .e.d  in  many  cases  even  though  the  fears  were  overcome  to  some  extent, 
lack  of  confidence  in  their  own  fortitude  and  ability  has  broken  people,  who  could 
otherwise  hive  fared  uch  setter. 

Hough  all  this  is  natural,  it  is  not  necessary  and  there  are  ways  of 
1 ig- toning  the  needless  extra  burden  that  these  implanted  fear3  will  add.  The 
fe*.:*  of  the  unknown  and  fear  of  discomfort  will  be  alleviated  by  proper  training 
•md  brie-'iF.g,  wh-ci;  consists  of  the  geography  and  the  climate  of  the  areas  to 
cress  and  the  methods  of  getting  food  and  water. 

Also  adding  to.  his.  comfort  will  be  the  knowledge  that  the  rescue  organisation 
will  do  anything  for  his  recovery . 

gearof  ones  own  weaknesses  is  more  difficult  to  overcome,  but  with  conside- 
ru'n.le  outu-or  experience  in  an  environment  similar  to  that  in  which  he  finds  him¬ 
self  will  give  the  pilot  confidence  in  his  ability  to  live  of  the  land.  If  not, 
he  should  take  ad v  .stage  of  :my  opportunity  to  go  through  a  survival  school,  where 
he  will  have  the  opportunity  to  te^t  his  skill  before  it  really  counts. 


On  the  other 
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On  the  other  fi  ifio,  in  any  survival  situation  the  ch  oices  of  a  man's  winning 
through  are  in  direct  proportion  to  two  factors  over  which  the  pilot  has  direct 
control: 

a.  The  will  to  survive. 

b.  The  knowledge  of  survival  techniques  and  proccdiirer. . 

A  third  factor  could  be  the  survival  equipment  which  is  carried  in  the 
aircraft,  but  again  without  knowledge  of  how  to  use  it  properly,  its  effectiveness 
will  be  greatly  reduced. 

The  will  to  survive  is  the  most  important  requirement  and  without  it,  a 
survivor's  chance  of  living  through  the  ordeal  are  very  slim  indeed.  It  is  a 
factor  which  is  difficult  to  define,  it  depends  on  the  individuals  make  up,  on 
his  reasons  to  stay  alive  and  on  his  determination  never  to  give  up,  no  matter 
the  ocds. 

Unless  the  individual  has  the  desire  to  survive,  he  will  die,  no  matter  how 
good  his  knowledge  and/or  equipment.  The  will  to  survive  can  be  impressed  upon 
a  person  but  mostly  it  i3  an  inherent  personal  characteristic.  It  may  he  prompted 
by  many  different  motives,  dependent  on  the  individual  and  the  cause  he  is 
fighting  for,  but  it  i9  an  essential  requirement  for  a  successful  survival. 

Knowledge  is  something  that  can  only  be  gained  and  added  to  over  a  period 
of  time.  It  includes  the  knowledge  of  the  problems  likely  to  be  met  and  how  to 
oope  with  them;  knowledge  of  the  techniques  of  actively  surviving  and  the  know¬ 
ledge  of  the  correct  use  of  the  safety  .and  survival  equipment.  Knowledge  of 
correct  survival  techniques  will  often  mean  the  difference  between  life  and  death. 

The  survival  equipment  carried  in  the  aircraft  is  generalfyof  a  high  standard, 
but  it  is  necessarily  limited  by  3pace  and  weight.  Every  pilot  must  take  a  posi¬ 
tive  interest  in  his  aircraft  and  personal  survival  pack.  He  must  know  what  is 
contained  in  it  and  how  and  when  to  use  it. 

He  should  also  supplement  this  equipment  by  his  personal  items  of  survival 
equipment  for  such  eveiyday  items  assume  importance  out  of  all  proportion  in  a 
survival  situation. 

All  of  the  above  mentioned  principles  form  the  basis  for  the  survival  indoc¬ 
trination  in  the  R.Neth.A.F.  for  pilots  and  aircrew  and  they  are  emphasized  during 
the  introduction  to  the  different  courses  that  are  given.  Apart  from  some  theo¬ 
retical  lessons  we  do  give  the  pilots  a  very  realistic  training,  so  that  every 
pilot  has  the  chance  to  use  his  safety  equipment  in  an  as  near  as  possible  true 
survival  situation. 

As  a  student  pilot  -  before  going  to  the  transition  phase  and  fly  the  T-33  - 
he  has  to  follow  a  5-day  course  where  he  is  made  familiar  with  the  basics  of 
survival.  The  main  subjects  taught  are  flight-physiology,  land- ana.  sea-survival. 
After  the  pilot  gets  his  wings  he  comes  back  to  the  Centre  for  a  so-called  "Combat 
Survival  Couree" ,  which  also  lasts  for  5  days.  This  course  has  an  emphasis  on 
survival  in  Eastern  Europe. 

Most  of  the  time  is  spent  outdoors  in  a  more  or  less  uncomfortable  condition 
so  the  pilot  has  a  chance  practice  what  he  has  been  told  during  the  lectures  and 
find  out  that  it  really  works.  The  course  is  concluded  by  a  short  evasion  exercise 
and  a  demonstration  by  an  interrogation  toam  in  which  the  pilot  is  the  main 
participant. 

As  it  is  very  likely  that  after  a  bail-out  a  pilot-  will  make  a  parachute 
landing  in  water,  dinghy-drill  and  swimming  is  practiced  every  day.  Also  para¬ 
sailing  and  a  helicopter-rescue  are  in  the  program. 

At  the  squadron  the  pilot  is  required  to  follow  a  continuation  program  and 
after  13  months  he  comes  back  to  the  Centre  for  a  3-day  refresher  course.  Apart 
from  3ome  lectures  he  is  kept  up-to-date  with  modifications  and  chances  of  his 
safety  equipment. 

In  our  training  we  tell  the  pilot  a  lot  about  how  to  survive,  but  it  is  up 
to  him  to  make  the  best  of  it.  What  is  really  necessary  is  a  clear  mind  to  formu¬ 
late  a  plan  of  action,  the  physical  ability  to  carry  out  this  plan  and  -  most 
important  of  all  -  the  self-confidence  and  desire  to  withstand  any  adversities 
that  he  may  encounter. 

Experience  shows,  too  often,  the  tendency  of  a  pilot  to  panic,  particularly 
when  little  things  do  not  work  as  advertised.  That  is  why  we  train  the  pilot  to 
the  point,  that  he  can  cope  with  any  adversity  and  that  a  formulated  plan  of 
action  will  become  an  automatic  response. 

The  need  for  a  good  physical  condition  is  obvious.  The  job  of  a  pilot  can,  at 
any  time,  result  in  a  situation,  that  will  extend  his  endurance  to  the  maximum. 
Self-confidence  is  achieved  through  a  throrough  knowledge  of  his  safety  equipment 
and  survival  techniques  and  procedures.  In  other  words  a  pilot  must  maintain  a 
high  degree  of  proficiency  in  this  area,  for  some  day  it  may  save  his  life. 


■  J  i.  t  to.;l  .<■  ‘  ir-i-iTi  .1  .  .  }  cun.  I  k.vntod  the  speaker  ami  raised  tho  question  of  whether 

i r../  form  of  if  ii’..  i  ■  c  tn  tr.f:  ii-iicu  ihe  vital  l'.i.- .oi',  the  wi  IJ^to  survive , 

;  i-u:  >.j  ;or  .eiaa ;■  ,  ;  .  u  .oh  for  t>  la  tomato  .'.mi  countries  repr-ujimtcd  at  the  mooting  with 
:v,;in  to  tsi-r  -■  ..»•  of  :-rv:val  trainin’,  Ac  pi  ion  re  as  l'ollo.je:- 

_i.  (Ar-.yj  rv  val  train in:  .'or  winter  conditions  .ns  conducted  in  Norway. 

■  hi  ‘  .i  :a  ai  ooho  ii.;  of  survival  iiel-.iula;  I'.ountbatton  (oca  and  Dartmoor  all  weathers), 

u  winter  jorvi.  i  a1.  I  in  .lornary,  Jun..Lo  :iiu.  Dooort  survival  schools  in  the  Par  anil  Middle 
.‘•ist  reaj.ee  t ivoly,  .:ti  extreme  cold  coir  en  Ln  llorway.  Will  to  survive  -a. a  stimulated  by 

the  r.’a.  i.jtio  ->•  fee  of  adversity, 

:;  ls  t ic  Vi.-  tl  .ichoiLs  ait,  co:Uuels  Jungle  escape  and  evasion  training  in  Panama. 

Tile  uain  ii:-  fa. . .  I  iarisu  t  ion  .ith  environment  and  equipment  an-  the  tendency  to  externalise 
au  ;e  r  touarus  tin:  in;  true  tor  -as  oticoura  tea. 

[taly  iuts  uui-v.val  scuools  for  winter  noun lain  conditions,  dirooted  by  tho  Flight  Safety 
or.’unisatioa.  .;oa  survival  cour.-oa  actual >y  at  oca  oro  restricted  to  those  concerned  with 
air-reaci'.;  o-vnUons  but  le.  oona  on  tain  topic  aro  given  to  all  aircrew.  There  is 
i_  aale  orijuu.iin  on  the  psychology  of  urvival. 

ho -way  survival  tta.nin,;  u  bached  up  by  extensive  individual  knowledge  of  cold  mountainous 
conditions.  .  .mat  il  courses,  including  a  4-hay  escape  course,  are  Given. 

Senary  t  .e  Uuvy  lias  a  survival  centre  in  SchloowiR-Holstein.  Tho  land  survival  training 
for  for  Air  Force  is  given  at  an  ,trny  centre,  and  sea  survival  is  conducted  with  the 
,‘anadian  Forces  in  Jardinia. 

ilel£iun  gives  basic  training  at  Flyina  School  and  3-yearly  courses  in  soa  survival  in 
~o"rs Tea.  '  A  few  selected  personnel  train  in  cold-weather  survival  in  Norway. 

Prance  conducts  theoretical  training  at  Flight  School  and  at  unit  level  and  there  are 
mountain  and  soa  survival  schools. 

Portugal  carries  out  no  formal  survival  training  other  than  theoretical  instruction  during 
physiological  training,  but  personnel  going  to  Angola  have  an  intensive  3  day  course  in 
jun ;le  survival  in  Portugal  with  refreshor  courses  in  Angola. 

Canada  has  its  main  survival  school  in  IMmunton,  Aluerta  for  arctic  and  bush  (summer  and 
wintor)  training.  Sea  survival  is  carried  out  in  Sardinia  and  Halifax,  Nova  Scotia. 

Dr  Proaton  (OK)  asked  whether  consideration  was  being  given  to  practical  crow  trainingin  arctic 
ouu-vivai,  now  that  truns-polar  and  trans-Siberian  routes  wore  commonly  used.  In  the  BOAC  Boeing 
707  there  was  carried  cold  weather  clothing  for  all  crow  members,  storos,  snow  shovels  etc  and 
a  sleeping  bag  for  each  passenger  but  usefulness  without  practical  training  might  be  questioned. 


Best  Aval 
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ABSTRACT 


a)  I'llVSniLDClCAl.  TRAIN' INC  OF  MILITARY  AND  CIVILIAN  AIRCREWS 

The  physiological  training  at  irilitary  aircrews  includes  lectures  and  practical  demonstrations  in 
low  pressure  chambers.  The  lectures  are  either  of  a  general  level  (Schools  of  Aviation),  or  specialised 
(test  aircrews,  high  altitude  aircraft  personnel). 

When  requested,  the  military  Medical  Branch  organizes  lectures  and  practical  low  pressure  chamber 
demonstrations  tor  commercial  airline  flying  personnel,  as  was  the  case  when  long  haul  jet  aircraft  were 
put  into  service. 

b)  COOPKRAT ION  WITH  ENGINEERS  ON  MEDICAL  PROBLEMS  WITH  A  VIEW  TO  WORKLOAD  AMELIORATION  AND  IMPROVEMENT 

IN  EL  I  OUT  SAFETY 

This  complex  subject  include*  oerotnedical  education  in  engineering  schoois:  Ecole  Supfirieure  de 
1 'Aeronautique  (College  of  Aeronautical  Engineering),  Ecole  du  Personnel  Navigant  d'Essais  et  de 
Reception  (School  of  Test  and  Acceptance  Aircrews);  it  also  involves  the  maintenance  or  creation  of 
collaboration  with  aerospace  medical  laboratories,  the  official  services  of  the  Technical  Board  of 
Aviation,  and  aircraft  manufacturers. 

In  France,  two  points  should  be  emphasized: 

-  the  distribution  of  responsibilities  and  prerogatives  as  regards  the  design  and  testing  of  flying 
personnel  protective  equipment, 

-  the  concept  and  language  difficulties  arising  from  the  highly  different  training  of  aircrews, 
engineers  and  physicians. 

The  setting  up  of  an  aerospace  medical  laboratory,  integrated  into  the  Flight  Test  Center  and 
including  pilot  doctors  in  its  staff,  has  brought  s  partial  solution  to  this  problem. 


RESUME 


a)  ENTRAINEnENT  PHYSIOLOGIQ'JE  DES  EQUIPACES  MILITAIRES  ET  CIVILS 

L'entrainement  physiologique  des  equipages  militaires  comporte  des  conferences  et  des  entrainementa 
pratiques  au  caisson  9  depression,  soit  de  portde  gdnerale  (Ecoles  de  l'Air),  soit  spedalisees 
(personnel  navigant  d'essais,  equipages  d'avions  volant  9  trfis  haute  altitude). 

Le  Service  de  Sance  militaire  assure  aussi,  9  la  demaflde,  des  conferences  et  des  demonstrations 
pratiques  au  caisson  9  depression  pour  les  equipages  de  1 'Ae.onautique  civile,  comme  cela  s'est  fait  par 
exemple  lors  de  la  mise  en  oeuvre  des  longs  courriers  9  reaction. 

b)  COOPERATION  AVEC  LES  INCENIEURS  EN  CE  QUI  OONCERNE  LES  PRDBLEMES  MEDICAUX  AYANT  POUR  BUT 
L' AMELIORATION  DE  CHARGE  DE  TRAVAIL  F.T  L ' ACCROISSEMENT  DE  LA  SECUKITE  DES  VOLS 


Cetfe  question  complexe  va  de  I'enseignement  de  ia  Medicine  Aeronautique  dans  les  ecoles 
d'ingedeurs  (Ecole  Superieure  de  1 'Aeronautique ,  Ecole  du  Personnel  Navigant  d'Essais  et  de  Reception) 

9  la  collaboration  etablie  ou  9  etablir  entre  les  laboratoires  de  Medecine  Aerospatiale  et  les  services 
officials  de  la  Direction  Technique  Aeronautique  et  les  constructeurs . 

En  France  deux  points  setnblent  particulidrement  importants: 

-  le  partage  des  responsa'oilites  et  des  prerogatives  en  ce  qui  conceme  la  conception  et  les  essais 
d' equipements  de  protection  au  P.N., 

-  les  difficultes  de  conception  et  de  langage  nees  de  la  formation  tr9s  differente  dts  membres  de 
l'equipe  P.N. - ingen ieurs-medec ins . 

Une  solution  partielie  a  ete  apportee  par  la  creation  d'un  laboratoire  de  Medecine  Aerospatiale 
int#gre  au  C.F..V.  conportant  des  medeems  pilotes. 


The  very  title  of  this  paper  indicates  that  two  essentially  different  matters  will  be  covered.  In  fact, 
they  have  only  been  put  together  for  the  sake  of  conciseness  on  the  one  hand,  and,  on  the  other,  in  order 
to  complement  Dr.  MISSENARD's  paper,  thus  covering,  as  far  as  France  is  concerned,  the  overall  items 
mentioned  in  Memorandum  ASMP/554  preparatory  to  the  Symposium  on  Aeromedical  Teaching  and  Training. 

I  PHYSIOLOGICAL  TRAINING  OF  AIRCREW 

1)  General 

The  term  "physiological  training"  includes  a  number  of  training  exercises  which  differ  as 
regards  the  objectives,  the  responsibilities  and  the  personnel  concerned. 

The  objectives  pursued  may  be: 

-  either  extensive  knowledge  of  rescue  and  survival  equipment  and  its  use, 

-  or  knowledge  of  the  environment  and  its  effect  on  the  system. 

It  results  therefrom  that  responsibilities  do  not  fall  on  the  same  Services.  In  the  first  case 
the  General  Duty  branch  is  responsible,  in  the  second  it  is  the  Health  Service. 

The  first  group  includes:  simulator  training  in  the  use  of  ejection  seats,  training  in  the  use 
of  parachutes  above  sea  and  ground,  in  escape  from  a  submerged  aircraft,  4  survival  at  sea,  in 
a  desert,  in  the  mountains,  in  a  tropical  area,  etc. 

The  second  group  includes:  night  vision  and  altitude  training. 

Finally,  the  personnel  concerned  nay  comprise  civilian,  military  or  test  aircrews.  Test-flying 
crews  in  particular  may  have  to  go  through  specific  physiological  training,  (for  instance, 
centrifuge  simulation  of  particular  accelerations  for  the  purpose  of  a  given  flight  test)  . 

We  shall  only  consider  here  the  mest  usual  physiological  training,  provided  under  the 
responsibility  of  the  Health  Service:  altitude  training. 

2)  "Conventional"  Altitude  Training 

This  is  carried  out  for  the  Air  Force  in  the  low  pressure  chambers  of  the  Air  Force  regions,  or 
in  that  of  the  Medico-Physiological  Research  Laboratory  at  Mont-de-Marsan .  As  far  as  test  air¬ 
crews  are  concerned,  such  training  is  provided  in  the  low  pressure  chamber  of  the  Aerospace 
Medical  Laboratory  of  the  Flight  Test  Center  at  Br£tigny-sur-Orge . 

As  a  rule  such  training  includes  lectures  on  the  physio-pathological  effects  of  barometric 
pressure  reduction  and  pressure  variations,  on  the  fundamental  physiological  principles  of 
protection  against  these  effects,  and  on  the  use,  adjustment  and  checking  of  masks  and  oxygen 
regulators  in  use. 

Several  types  of  decompression  chamber  tests  may  be  used  according  to  the  specific  purpose  in 
view  (hypoxia  tests,  training  to  high  pressure  breathing  for  instance). 

No  explosive  decompression  training  is  provided  in  France. 

Besides  their  main  training  role,  low  pressure  chamber  ascents  are  used  for  the  detection  of 
individual  susceptibilities  to  barotrauma,  aeroembolism  or  high  pressure  breathing. 

This  "conventional"  training  to  altitude  may  be  given  to  the  flying  personnel  of  civilian  air¬ 
lines,  upon  their  request,  by  the  Aerospace  Medical  Laboratory.  For  instance,  Air  France 
flying  personnel  were  trained  in  low  pressure  chambers  prior  to  putting  long-haul  jet  airliners 
into  service. 

3)  "Special"  Altitude  Training 

a)  Training  of  Flying  Personnel  to  the  Use  of  the  Partial  Pressure  Suit 
This  training  has  a  twofold  objective: 

-  tc  adapt  the  suit  to  the  user  (adjustment), 

-  to  adapt  the  user  to  the  suit  (indoctrination). 

It  is  given  to  test  aircrews  at  the  Brdtign/  Aerospace  Medical  Laboratory,  and  to  military 
aircrews  at  the  Mont-de-.Marsar  Medico-Physiological  Research  Laboratory. 

It  consists  of  four  sessions: 

(1)  Theoretical  and  practical  lecture  on  the  rolo,  construction  and  use  of  the  various 
partial  pressure  suit  components.  This  lecture  may  be  replaced  by  an  instruction 
film  meeting  this  purpose. 

(2)  Suit  and  helmet  size  selection,  fitting  and  adjustment  . 

(1)  Ground  training  under  medical  supervision  and  with  continuous  heart  rate  measurement , 
consisting  in  five  minutes'  bre  thing  at  a  high  pressure  of  t;5  rr.h  (yO  ram  Mg)  , 
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tolloved  by  five  oinutes|  rest,  then  ten  minute*'  breathing  at  a  high  pressure  of 
1JO  mb  (100  mm  Hg) .  Medical  supervision  consists  essentially  of  monitoring  of 
breathing  rate,  facial  appearance  and  intercom  replies  monitoring. 

(4)  After  one  hour's  denitrogenation,  low  pressure  chamber  test  at  an  altitude  of 
20,000  m  (66,000  ft).  This  test  includes  a  slow  climb  at  the  rate  of  30  m/sec 
6,000  ft/min)  up  to  9,000  m  (29,000  ft),  then  after  a  short  simulated  level  flight, 
a  rapid  descent  at  the  rate  of  300  m/sec  (60,000  ft/min)  down  to  20,000  m.  After  a 
few  minutes'  simulated  level  flight  at  this  altitude,  during  which  the  subjects  per- 
turrn  various  piloting  or  ejection  manoeuvres  for  mobility  assessment  purposes,  a 
rapid  descent  down  to  12,000  m  (39,000  ft),  then  a  descent  at  a  slower  rate. 

During  ground  training  at  a  high  pressure  of  65  mb.  no  tachycardia  other  than  psycho¬ 
logical  was  observed,  and  even  the  latter  proved  nest  infrequent.  At  120  mb 
tachycardia  and  symptoms  of  insufficient  counter-pressure,  that  is  to  say  physiolo¬ 
gical  disadaptation,  are  observed  exceptionally.  When  this  is  the  case,  a  tighter 
lacing  of  the  suit  has  always  remedied  the  situation. 

It  appears  from  the  overall  training  tests  performed  so  far  at  Brdtigny  (approxi¬ 
mately  200)  that  each  time  ground  tests  proved  satisfactory,  climbs  in  the  low 
pressure  chamber  were  completed  without  any  major  incident. 

Such  incidents  may  either  be  attributed  to  the  equipment  (for  instance,  leakage 
through  the  seal  of  the  helmet  vizor),  or  to  the  individuals  tested  (barotrauma). 

Incidents  due  to  the  equipment  have  become  very  infrequent  (less  than  1Z  for  the  last 
six  years) . 

Incidents  which  may  be  attributed  to  the  individuals  tested  amount  to  approximately 
3Z  for  the  same  period  of  time:  these  consist  of  otitis  and  barotraumatic  sinusitis, 
and  mainly  of  abdominal  pains  caused  by  the  expansion  of  abdominal  gases  (and  often 
resulting  from  diet  errors  on  the  eve  of  low  pressure  chamber  climb  tests). 

At  the  end  of  the  training  period,  a  fitness  certificate  for  flights  above  15,000  m 
(50,000  ft)  is  granted  to  the  user. 

When  a  new  adjustment  of  the  partial  pressure  suit  proves  necessary  (change  in  the 
user's  corpulence,  for  instance),  a  new  ground  training  period  takes  place,  under 
the  supervision  of  the  unit  doctor. 

b)  Other  Special  Training 

Upon  specific  requests,  altitude  training  adapted  to  particular  cases  is  provided  by  the 
various  Aeromedical  Laboratories.  This  may  consist  in  preparation  for  high  altitude 
flights  on  light  aircraft  or  gliders,  training  for  high  altitude  parachute  jumps,  etc. 

II  COOPERATION  WITH  ENGINEERS  CONCERNING  WORKLOAD  IMPROVEMENT  AND  INCREASE  OF  FLIGHT  SAFETY 


This  is  a  complex  question  which  ranges  from  aeromedical  teaching  in  Engineering  Schools  (in  par¬ 
ticular,  Ecole  Supdrieure  de  l'Adronautique  and  Ecole  du  Personnel  Navigant  d'Essais  et  de 
Reception),  to  the  collaboration  to  be  created  or  improved  between  Aerospace  Medical  Laboratories 
on  the  one  hand,  and  Official  Services  and  Aircraft  Industry  engineers  on  tha  other. 

We  shall  only  briefly  mention  the  type  of  teaching  which  already  exists  but  deserves  to  be  improved 
(mainly  as  regards  ergonomics)  to  draw  the  attention  of  the  audience  to  two  aspects  of  the  problem 
raised  by  collaboration  between  engineers  and  physicians,  as  these  two  aspects  seem  to  us  to  be 
important  in  France: 

-  problems  raised  by  the  distribution  of  responsibilities  and  prerogatives  as  regards  the  design, 
development  and  homologation  tests  of  aircrew  protective  equipment,  as  well  as  ergonomic  problems 
in  general. 

-  problems  related  to  concept  and  language  divergences  resulting  from  the  different  training  given 
to  engineers  and  doctors. 

It  appears  that  the  first  group  of  problems  arises  from  two  facts: 

-  For  a  long  time,  two  categories  of  organizations  existed  in  France,  and  were  separated  from  a 
hierarchic  viewpoint:  the  Aeromedical  Laboratories  under  the  jurisdiction  of  the  Health  Service 
on  the  one  hand,  and,  on  the  other  the  official  Services  of  the  Technical  Board  for  aircraft 
development. 

-  Besides,  doctors  only  play  an  advisory  part  whereas  engineers  are  in  a  position  to  make  d-cisions 
concerning  the  undertaking  of  studies  (financial  support  included)  and  the  homologation  of 
material . 

The  second  group  of  problems  results  partially  from  the  different  languages  spoken  by  physicians  and 
engineers.  However,  this  obstacle  is  perhaps  less  important  than  that  created  by  the  differing 
approaches  to  the  work  to  be  performed.  The  inclinations  and  training  of  a  doctor  specialized  in 
physiology  and  psychology  are  such  that  he  is  more  attracted  to  research  whereas  practical 
developments  will  appeal  more  to  an  engineer. 
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All  this  contributes  to  the  fact  that  some  doctors  have  lost  interest  in  practical  applications, 
since  their  minions  were  not  necessarily  taken  into  account,  and  have  followed  their  bent  towards 
more  basic  research. 

In  fact,  it  should  be  realized  that  a  valuable  applied  study,  whether  a  cockpit,  a  radar  console  or 
protective  equipment  is  concerned,  can  only  be  conducted  thanks  to  a  close  collaboration  between 
engineers  and  physicians,  without  overlooking,  of  course,  the  indispensable  participation  of  flying 
personnel  who  are  not  only  the  users,  but  also  define  the  mission  to  be  fulfilled  at  the  very  start. 

In  other  words,  at  the  stage  of  aircraft  and  equipment  development,  or  rather  at  the  very  design 
stage,  it  is  indispensable  that  such  a  team  be  set  up. 

A  partial  solution  to  this  problem  was  brought  about  in  France  by  the  creation  of  an  Aerospace 
Medical  Laboratory  integrated  into  the  Flight  Test  Center.  As  they  work  on  the  same  spot,  under  the 
same  command,  and  on  common  programmes,  doctors,  engineers  and  pilots  know  each  other  and  get  a 
better  understanding  of  their'  respective  and  complementary  roles. 

It  also  appears  indispensable  to  differentiate  applied  physiology  research  from  the  application  of 
physiological  data  to  aeror antics .  In  fact,  these  form  two  stages  which  are  also  complementary. 

The  purpose  of  research  is  to  reach  a  better  understanding  of  the  effect  on  man  of  the  various 
harmful  factors  to  which  he  is  submitted,  oi  the  psychophysiological  processes  involved  in  the 
accomplishment  of  a  mission,  or  to  draw  up  experimental  processes.  Application  to  a  mission,  or  to 
draw  up  experimental  processes.  Application  to  equipment,  systems  or  aircraft  is  obviously  more 
concrete.  It  is  also  more  limited,  whereas  research  often  extends  beyond  the  st  ictly  aeronautical 
field.  For  instance,  some  research  on  respiratory  physiology,  thermoregulation,  wakefulness  and 
sleep  rhythms  could  be  equally  applied  to  the  Army,  the  Navy  or  the  Air  Force.  Besides,  while  such 
differentiation  exists,  one  should  bear  in  mind  that  there  is  a  considerable  feed-back.  A  concrete 
case,  such  as  an  emergency  equipment  or  a  weapon  system,  may  give  rise  to  research  on  a  physiology 
or  psychology  item  as  yet  obscure. 

This  is  why  the  solution  consisting  in  merely  integrating  a  laboratory  into  an  engineering  institute 
is  only  partial.  Close  liaison  and  cooperation  between  the  various  research  laboratories  is  also 
indispensable,  not  only  strictly  from  the  viewpoint  of  application  to  a  given  Service  (aeronautical, 
naval,  etc.)  but  also  from  the  viewpoint  of  basic  disciplines.  Specialist  doctors  may  thus  achieve 
a  proper  balance  between  their  inclination  towards  research  and  the  necessity  to  apply  the  results 
thereof  to  concrete  cases,  within  a  team  made  up  of  flying  personnel,  engineers  and  doctors. 

We  believe  that  a  fruitful  collaboration  with  engineers  could  be  achieved  through  efforts  along  this 
line. 
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SUMMARY 

One  method  of  providing  for  the  survival  of  aircrew  on  exposure  to  low  environmental 
pressures  above  h0,000  feet  is  to  use  positive  pressure  breathing  techniques  with  body 
counter  pressure  applied  through  partial  pressure  clothing. 

The  aims  of  aircrew  indoctrination  in  positive  prespure  breathing  are  as  foliows:- 

(a)  to  enable  aircrew  to  recogniso  and  identify  the  problems 

(b)  to  train  them  to  carry  out  the  necessary  procedures  to 

minimise  tha  problems 

Kc)  to  assist  them  to  withstand  the  stresses  produced  by  the 

problems  and  to  safeguard  them  in  their  training  programme 

This  paper  describes  some  of  the  difficulties  of  positive  pressure  breathing 
training  and  the  methods  used  to  overcome  tnem.  The  results  of  such  training  as 
measured  by  aircrew  performance  on  rapid  decompression  in  a  decompression  chamber  are 
discussed  and  related  to  these  problems  and  training  methods. 


There  ia  a  requirement  in  the  Royal  Air  Force  for  come  aircrew  to  be  trained  in  the  use  of  partial 
pressure  aircrew  equipment  assemblies.  The  use  of  partial  pressure  clothing  assemblies  at  high  altitude 
involvea  the  breathing  of  100  per  cent  oxygen  at  pressures  above  ambient. 

Positive  pressure  breathing  produces  a  number  of  attendant  problems  which  are  now  fairly  well 
known  (1).  Although  training  cannot  entirely  overcome  the  cardiovascular  and  soft  tissue  problems  involved, 
it  can  do  a  great  deal  to  teach  the  student  to  overcome  his  respiratory  problems.  The  psychological 
stresses  may  be  elieved  by  close,  personal  supervision  by  the  instructing  staff. 

TRAINING  METHODS 

The  training  methods  used  at  the  Royal  Air  Force  Aeromedical  Training  Centre  utilise  both  theore¬ 
tical  and  practical  sessions.  The  theoretical  aspects  are  covered  by  a  series  of  lessons  and  lectures 
designed  to  give  aircrew  sufficient  knowledge  of  the  physiological  requirements  for  oxygen  and,  in 
particular,  of  the  need  for  positive  pressure  breathing.  The  untoward  side  effects  of  pressure  breathing 
are  discussed  with  the  aircrew  concerned  since  we  believe  that  they  should  be  made  aware  of  the  reasons 
for  any  discomfort  which  will  arise  during  the  practical  sessions.  These  early  periods  of  classroom 
contact,  together  with  the  time  spent  in  individual  fittings  of  equipment  allow  an  essential  rapport  to 
be  struck  between  aircrew  students  and  instructional  staff. 

This  personal  contact  is  maintained  and  fostered  by  keeping  the  same  staff  members  allocated  to  a 
particular  course.  Tense  students  can  be  observed  early  on  and  carefully  watched  during  subsequent 
training  periods  on  the  theoretical  aspects  dealing  with  oxygen  systems  and  the  more  personal  aspects  of 
aviation  medicine. 

The  practical  training  sessions  consist  mainly  of  supervised  practice  in  pressure  breathing 
techniques  (FIG  1).  The  final  practical  session  consists  of  simulating  the  rapid  loss  of  cabin 
pressurisation  in  u  decompression  chamber.  The  ground  level  pressure  breathing  sessions  consist  of 
varying  periods  of  time  spent  at  increasing  breathing  pressures,  culmiru  ting  in  a  training  bench  simulation 
of  the  maximum  performance  of  the  appropriate  oxygen  system  and  aircrew  equipment  assembly.  This  aspect 
of  training  is  completed  on  the  day  prior  to  the  decompression  cnamber  run.  During  training  at  the  lower 
breathing  pressures  (FIG  2)  sufficient  +ime  is  allowed  for  personal  instruction  and  practice  in  breathing 
techniques.  Physiological  monitoring  is  carried  out  at  all  practical  sessions  following  a  change  either 
in  pressure  or  in  the  length  of  time  of  exposure  to  pressure  breathing. 

This  monitoring  consists  of  a  print  out  of  a r.  electro-cr.rdiogram  derived  from  chest  electrodes, 
with  an  accompanying  heart  rate  print.  Respiratory  system  traces  consist  of  an  inspiratory  pneumo- 
tachogram  ana  a  measure  of  expiratory  volume  (FIG  3) .  These  four-channel  traces  provide  an  experienced 
medical  officer  instructor  with  information  or.  the  subject's  reactions  to  positive  pressure  breathing. 

The  aim  is  to  train  the  subject  to  achieve  a  breathing  pattern  anc’  minute  volume  similar  to  those  prior 
to  the  onset  of  pressure  breathing.  At  intervals,  a  successful  monitored  run  i6  followed  by  an  unmoni¬ 
tored  run.  Recently  some  subjects  who  were  having  difficulty  in  achieving  satisfactory  breathing  patterns 
have  been  given  a  visual  presentation  of  their  breathing  in  the  earlier  stages  of  training. 

The  practical  sessions  permit  student  and  instructor  to  discuss  individual  problems  and  allow 
individual  tuition.  Together  with  the  instructor’s  increasing  familiarity  with  his  student's  personal, 
monitored  response  to  pressure  breathing  this  provides  an  important  safety  factor  in  the  control  of  the  final 
practical  session  -  the  rapid  decompression  conducted  for  eacn  subject  in  the  decompression  chamber, 
following  comprehensive  individual  briefing. 

TRAINING  SAFEGUARDS 

The  exposure  of  large  numbers  of  personnel  to  pressure  breathing  and  simulated  hith  altitude  would 
be  fraught  with  danger  if  proper  safeguards  were  not  in  being.  These  safeguards  are  continually  being 
revised  and  updated  (2)* 

As  a  preliminary  to  the  practical  sessions,  each  individual  is  seen  by  a  medical  officer.  His 

previous  flying  experience  is  discussed,  together  with  any  previous  aviation  medicine  training.  A 

medical  history  in  relation  to  his  previous  flying  is  elicited  and  recorded.  Any  outstanding  events  in 
his  general  medical  history  are  also  recorded.  An  assessment  is  made  of  the  pateniy  of  his  Llistachian 
tubes  end  condition  of  his  sinuses.  As  a  result  of  this  very  few  individuals  are  prevented  from  under¬ 
going  ground  level  training,  but  some  are  prevented  from  entering  the  decompression  chamber.  These  are 
brought  back  to  the  Centre  to  complete  their  rapid  decompression  run  when  their  upper  respiratory  tract 
infection  has  settled. 

Tht  monitoring  and  supervision  of  ground  level  pressure  breathing  training  ensures  an  individual 
arrives  at  the  decompression  chamber  trained  and  fit  to  undergo  his  exposure  to  simulated  high  altitude. 

He  is  monitored  in  the  same  way  as  for  ground  level  training  except  that  there  is  no  respiratory  monitoring. 
The  medical  officer  at  the  chamber  in  charge  of  the  decompression  has  a  clear  view  of  the  subject.  He 
also  has  a  meter  presentation  of  heart  rate  and  a  long  memory  oscilloscope  E.C.G.  A  second  medical  officer 
in  the  quiet  of  a  monitoring  room  has  a  print  out  record  of  E.C.G.  and  heart  rate.  He  is  also  presented 
with  a  picture  of  the  subject  on  closed  circuit  television,  with  zoom,  pan  and  tilt  capabilities. 

These  medical  officers  both  have  fill  information  on  the  ground  training  performance  of  the  individual 
and  are  in  radio  telephone  contact  with  one  another.  This  system  of  monitoring  is  essential  for  the 
safety  and  well-being  of  the  subject  in  our  charge. 

The  exposure  to  simulated  high  altitude  may  possibly  give  rice  to  the  risk  of  a  few  ca.es  of  decom¬ 
pression  sickness,  although  the  time  at  altitude  is  very  short.  This  danger  has  been  virtually  eliminated 
by  de-niirogenation  prior  to  rapid  decompression. 
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•  t  li!  aires.-ied  that  the  Rapid  Decompression  experience  IS  HOT  a  teat  of  man,  material  or  training, 

•’  iE  fr'.-ardea  ua  a  firm.1  tr-ncini!  demonstration  which  the  subject  does  or  does  not  complete  rather  than 
one  *.ii:a  he  pusses  or  fails..  Nevertheless,  to  those  responsible  for  the  training  it  does  provide  one 
measure  of  as  easing  the  of loctivenea::  of  that  training, 

1-nr.oeijuently ,  an  unselected  series  of  2;*6  individual,  monitored  rapid  decompressions,  requiring 
tr.o  auciject  to  breathe  1.x),  Oxygen  at  a  maximum  pressure  of  70mm.  Hg.  have  been  studied  retrospectively, 

■  Flu  4). 

A  breakdown  wan  made  of  the  ' NOT  CCU'LEVED  SATISFACTORILY '  cases  into  'EARLY  DESCENTS’  and 
’AJEEi-EHATED  DE-OEM'S'  -  an  arbitrary  but  useful  division.  'EARLY  DESCENTS'  represent  those  who  were 
brought  down  from  that  altitude  at  which  they  were  breathing  70mm.  Hg.  positive  pressures,  before  the 
planned  time  at  altitude  had  elapsed.  'ACCELERATED  DESCENTS'  represent  those  who  completed  the  planned 
time  at  altitude  but.  who  were  brought  down  at  a  descent  rate  greater  than  planned  (lOK/min).  This  further 
breakdown  shows  of  the  total  were  brought  down  early  and  6.%i  of  the  total  were  accelerated  on  the 

descent.  Root  of  these  -  particularly  the  latter  -  were  of  a  precautionary  nature.  (FIG  5)» 

A  further  division  of  fir-urer.  was  made  between  167  aubjects  wearing  a  jerkin/anti-g  suit  partial 
pressure  assembly  utilising  breathing  pressure  of  70mm.  Hg.  for  30  seconds  at  maximum  altitude.  (FIG  6)* 
and  y>  cut  ject  wearing  a  combined  partial  pressure  garment  for  60  seconds  at  maximum  altitude  and 
VOma.  ..g.  positive  pressure.  (FTG  7). 

There  is  no  significant  difference  between  the  two  groups,.  All  cases  el  .*.'ly 

accelerated  descents  were  studied  in  terms  of  age,  previous  experience,  response  to  ground  training, 
recorded  cause  of  alterations  ip  the  planned  decompression  run  and  the  time  or  altitude  at  which  this 
alteration  was  required  togethe.  with  the  subsequent  rate  of  descent.  (FIGs  8  -  11). 

From  those  records  it  can  be  shown  that,  of  the  26  early  and  accelerated  descents,  four  (15»4&) 
were  due  to  training  or  supervisory  failures.  (FIG  12). 

Three  (11.3w)  were  due  to  a  combination  of  training  failures  and  evidence  of  physiological  stress. 

(FIG  15). 

Nineteen  (73.150)  were  due  to  subjective  or  objective  evidence  of  physiological  stress  considered 
unacceptable  by  the  medical  officor  in  charge.  Nine  of  these  were  associated  with  marked  bradycardia. 

(FIG  14). 

While  it  is  emphasised  that  the  majority  of  early  and  accelerated  descents  are  precautionary  and 
do  not  necea:«rily  compare  with  the  subject's  performance  in  the  'real'  situation,  it  is  considered 
desirable  that  as  many  as  possible  of  the  subjects  complete  their  pressure  breathing  training  with  a 
satisfactory  decompression  chamber  run.  It  is  evident  (FIG  15)  that  the  majority  of  aborted  runs  are 
ansociated  with  the  physiological  atresses  involved,  (although  it  appears  likely,  using  heart  rates  as 
an  index  of  stress,  thst  considerable  psychological  atress  is  also  involved).  It  is  in  this  area  of 
physiological/psychological  causea  that  the  greatest  improvement  in  the  overall  success  figures  of  com¬ 
pleted  positive  pressure  breathing  will  be  attained. 

FUTURE  INVESTIGATION 

A  start  has  been  made  to  compare  heart  rates  of  subjects  who  were  brought  down  prematurely,  or  more 
rapidly,  with  subjects  who  completed  tho  run  normally.  Heart  rates  are  noted  at  Ground  Level,  immediately 
prior  to  Hapid  Decompression  and  immediately  prior  to  enforced  or  planned  descent.  Preliminary  results 
suggest  that  the  'fail'  group  tend  to  have  more  rapid  Ground  Level  heart  rates  and  show  a  tendency  towards 
an  increasing  tachycardia  up  to  the  time  of  enforced  descent  when  compared  with  a  normal  group.  A  further 
comparison  is  being  made  of  heart  rates  during  the  final  ground  (bench)  training  and  during  the  decompression 
cnambor  run.  Although  the  degree  of  pressure  breathing  is  the  same  in  both  situations,  heart  rates  through¬ 
out  are  notably  higher  during  the  chamber  mn  -  probable  evidence  of  psychological  stress. 

Other  factors  under  investigation  are:- 

(a)  the  rate  of  increase  in  heart  rates 

(b)  the  degree  of  bradycardia  noted  in  'failures' 

(c)  the  relationship  between  bradycardia  produced  while  pressure  breathing  in  the  decompression 
chamber  and  t.ne  marked  sinus  arrhythmias  frequently  noted  in  ground  level  pressure  breathing 
training. 

It  is  hoped  that  these  further  studies  may  point  the  way  to  evolving  more  precise  measures  of 
training  control  for  both  initial  and  refresher  courses. 
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Early  Descents  (i.e.  within  60  secs)  from  70mm  Hg.  breathing  pressures  at 
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rAPfli  10  Diacuqsion 

Dr  i,:  Gen  Fuchs  (CAT)  asked  wnethor  the  Royal  Air  Force  Intended  to  continue  with  mandatory 
pre/soure-breathing  training  to  70  unllg. 

Hr.  CJr  llaclaren  confirmed  that  this  v/as  so. 

Or  i-reaton  (’Ji:)  coked  whether  an  upper  ago  limit,  was  oet  for  prosauro-brea thing  training. 

W t:  Cilr  Maoloron  roplied  that  the  policy  ./aa  that,  if  a  man  waa  fit  for  aircrew  dutios,  ho  was 
fit  for  trainlrv;  in  thia  roapoot. 

Col  Brewer  (UJAf)  naked  whether  cardiac  arhythiuia  v/as  often  seen  in  pros  our  e  breathing  training. 
The  'J.-JAF  hal  recently  had  a  caae  of  atric-vontrieular  block. 

W/;  Cdr  ■••aolaren  commented  that  some  subjects  showed  an  accentuation,  others  a  diminution,  of 
ainu.7  arhythmia.  Ocoaaionally  ventricular  oxtra3ystoles  were  seen,  one  particular  series 
having  i/cen  aaoociatod  with  tho  prodromal  phase  of  influenza.  Heavy  consumption  of  ooffse  or 
tobacco  increased  auaceptibility. 


DEVELOPMENT  OF  PNEUMATIC  EJECTION  SEaT  TRAINERS 


JARED  M.  DUNN,  U  Colonel,  USaF,  HC 

Chief,  Physiologies!  Education  Branch,  USAF  School  of  Aerospace 
Medicine,  Aerospace  Medical  Division  (AFSC) ,  Brooks  Air  Force 
Base,  Texas 


SUMMARY 


The  USAF  School  of  Aerospace  Medicine  has  developed  a 
compressed  air  catapult  to  be  used  in  connection  with  Air 
Force  ejection  seat  trainers.  This  device  insures  a  safe 
and  economically  operated  system  that  era  duplicate  sit;* 
lated  peak  accelerations  and  rate  of  onset  produced  by  the 
cartridge-powered  catapult  currently  used  in  the  USAF  Phy¬ 
siological  Training  Program. 

An  emergency  egress  sequence  trainer  has  Deen  designed 
and  developed  to  include  all  phases  of  escape  from  aircraft, 
such  as  ejection,  seat  separation,  opening  shock,  and  para¬ 
chute  lending.  This  device  utilizes  a  pneumatic-powered 
ejection  seat  system  which  will  allow  a  subject  to  be  fired 
to  a  predetermined  height  where  seat  separation  takes  place 
and  c  brief  free  fall  to  the  length  of  parachute  risers 
that  are  attached  to  a  carriage  and  cable  assembly  uhich 
provides  a  controlled  descent  capability. 


IV"  1 


DEVELOPMENT  OF  PNEUMATIC  EJECTION  SEAT  TRAINERS 


INTRODUCTION 


In  spite  of  the  high  degree  of  professionalism  employed  in  the  design,  maintenance,  and  operation  of 
our  modern  high  speed  aircraft  we  are  constantly  faced  with  the  possibility  of  alrcrt't  accidents.  Our 
major  concern  is  directed  in  an  efforc  to  save  the  most  important  entity  of  these  complex  systems,  a  human 
life.  There  has  been  an  increase  in  the  percentage  of  successful  ejections  from  disabled  aircraft  but  a 
significant  proportion  of  ejections  still  result  in  fatalities  or  major  injuries.  To  this  must  be  added 
the  unknown  number  of  personnel  who  died  because  of  failure  to  eject  when  ejection  would  ha'-e  been  possible. 
There  are  many  possible  causes  of  unsuccessful  ejection;  some  within  and  some  beyond  the  control  of  the  in¬ 
dividual.  Through  proper  system  design  and  training  the  controllable  causes  of  ejection  accidents  can  >e 
reduced  to  a  minimum.  Training  devices  of  all  descriptions  must  be  utilized  to  develop  skill  and  confi¬ 
dence  in  the  use  of  escape  equipment. 

To  provide  the  aircrew  member  with  the  necessarv  confidence  and  training,  the  USAF  School  of  Aerospace 
Medicine  has  developed  a  compressed  air  catapult  to  be  used  in  connection  with  Air  Force  ejection  seat 
trainers.  This  device  insures  a  safe  and  economically  operated  system  that  can  duplicate  the  simulated 
peak  accelerations  and  rate  of  onset  produced  by  the  cartridge-powered  catapult  currently  used  in  the  USAF 
Physiological  Training  Program.  This  project  was  initiated  because  of  the  inherent  hazards  of  the  car¬ 
tridge-powered  catapult  and  Che  increased  maintenance  problems  encountered  in  its  use. 

An  emergency  egress  sequence  trainer  has  been  designed  and  developed  to  include  all  phases  of  escape 
from  aircraft,  such  as  ejection,  seat  separation,  opening  shock,  and  parachute  landing.  This  device 
utilizes  a  pneumatic-powered  ejection  seat  system  which  will  fire  the  subject  to  a  predetermined  height 
where  seat  separation  takes  place.  He  will  then  experience  a  brief  free  fall  to  the  length  of  the  parachute 
risers  that  are  attached  to  a  carrier  and  cable  assembly,  which  provides  a  controlled  descent  capability. 

The  above  systems  are  considered  significant  improvements  in  safety,  economy  and  the  practical  aspects 
of  training.  Ke  will  introduce  the  new  concept  in  ejection  seat  trainers  by  comparing  the  operation,  con¬ 
trollability,  cost,  safety,  and  maintenance  with  the  existing  cartridge-powered  trainers. 


DISCUSSION 

This  ejection  tower  is  the  standard  ejection  seat  trainer  currently  being  used  by  the  United  States  Air 
Force.  It  consists  basically  of  a  simulated  aircraft  cabin,  ejection  sear,  catapult  and  tower  assembly. 

The  instructor  evaluates  the  student's  body  position  and  electrically  transfers  the  power  to  fire  the  cata¬ 
pult  to  the  student  who  in  turn  initiates  the  ejection. 

The  M6-A1  catapult  assembly,  powered  by  the  M-57  cartridge,  is  the  most  commonly  used  catapult.  It 
consists  of: 

a.  Base  -  used  to  mount  the  device  to  floor  of  the  trainer. 

b.  Outer  tube  -  the  firing  chamber  or  cylinder. 

c.  Blow-out  plug  -  has  rupture  disc  to  prevent  over-firing. 

d.  Inner  tube  -  acts  as  piston  to  lift  seat. 

e.  Trunion  -  attaches  catapult  assembly  to  seat. 

f.  Firing  head  -  fires  cartridge  that  powers  the  seat. 

Acceleration  and  rate  of  G  force  onset  Is  established  by  the  burn  rate  of  the  powder,  A  combination 
of  slow  and  last  burning  powder  is  used  to  control  the  accelerac'on  of  the  ejection. 

nt..er  .acror-  to  bo  considered  in  its  operation  are: 

a.  The  catapult  ceneot  be  safely  fired  more  frequently  than  every  five  minutes.  If  it  is  fired 
more  ofeen,  overheating  will  occur,  causing  critical  inner  and  outer  rube  clearance  to  change,  producing 
overfiring. 

b.  The  unpredictable  characteris  t  ics  of  Che  cartridge  frequently  cause  ovei  firing,  which  rupture  the 
blow-out  disc  at  1,600  psiq,  necessitating  i eplacemcnt ,  cleaning  of  catapult,  .ir.c!  restoration  ol  the  damaged 
d  ise . 

c.  Changing  of  catapults  every  ten  firings  is  also  highly  rocoi  .neuded ,  to  allot  moxine-.::  cooling. 

d.  Special  handling  and  storage  ol  urmuni  *  ion  is  required. 

e.  There  are  numerous  operational  restrictions  and  limitations  related  to  lb  to  system. 


!.  r:  i-  evident  from  the  information  presented  that  controllability  Is  unreliable,  and  Improvement 

Is  !c  ir  i’-!.'. 

:  .■  !  i  he  Inherent  operational  hazards  which  have  produced  serious  lnj  :i  y  to  operators  and  students 

a.  p reculture  firing  while  loading  and  ‘ r.ning  warhead  of  catapult. 

:>.  inadvertent  tiring  caused  by  defective  trigger  mechanism. 

c.  Misfire  after  firing  pin  strikes  live  cartridge. 

d.  Removing  passenger  from  Seat  after  misfire. 

e.  Removing  defective  cartridge  from  warhead  after  nisflre, 

t.  Firing  seat  while  catapult  Is  locked. 

To  be  added  to  the  unJes Irabl e  features  Is  the  overwhelming  operational  cost,  as  follows: 

a.  Catapults  cost  $3,800  each  with  a  minimum  requirement  of  three  catapults  per  trainer. 

b.  Cartridges  cost  Sib. 60  each,  discounting  cost  for  handling  and  storage. 

c.  Manpower  cost  -  a  minimum  of  three  operators  to  safely  operate  the  trainer. 

In  view  of  the  discussion  to  this  point  it  is  clear  that  a  more  practical,  economical  and  safe  system 
should  he  implemented . 

This  system  is  the  compressed  air  or  pneumatic  system.  A  few  highlights  of  this  system  are: 

a.  >«  drcp-ln  unit  that  can  convert  from  c.artridge-powered  system  to  compressed  ait  system  in  45  min¬ 
utes  without  modification  or  alteration  of  the  basic  ejection  seat  trainer. 

b.  To  date  approximately  3,000  aircrew  members  have  been  trained  with  this  device,  which  has  been  in 
continuous  use  at  the  USAF  School  of  Aerospace  Medicine. 

c.  While  in  use  f<  r  over  two  years  this  system  has  operated  beyond  expectations.  There  have  been  no 
failures,  repairs,  misfires,  injuries,  undesirable  characteristics,  or  maintenance  problems.  The  only  main¬ 
tenance  lias  been  lubrication  and  parts  inspection,  which  revealed  no  evidence  of  wear  or  damage. 

d.  It  is  simple  to  operate  -  can  be  operated  with  air  compressor  or  commercial  air  cylinder.  No 
pyrotechnic  required. 

e.  Frequent  replacement  of  parts  and  cleaning  of  catapult  are  not  required. 

f.  Only  me  catapult  is  required  per  trainer. 

g  No  firing  restrictions  are  imposed  by  environmental  temperatures. 

h.  No  waiting  between  ejections  is  necessary  -  it  can  lire  as  fast  as  a  student  can  be  positioned. 

i.  Positive  control  of  acceleration  and  rate  of  G  force  onset  is  a  unique  feature  of  this  device.  It 
can  be  adjusced  to  duplicate  specific  aircraft  systems. 

j.  All  students  will  receive  the  Identical  ejection  experience. 

The  compressed  air  catapult  can  utilize  all  safety  features,  e.g.,  safety  indicators,  lap  belt,  push 
button  solenoid  switch,  etc.,  which  are  built  into  the  present  trainer  and  contributes  the  following  addi¬ 
tional  safety  features. 

a.  Remote  push  button  control  for  arming  of  system. 

b.  Remote  push  button  control  for  safety  of  system. 

c.  No  danger  of  misfire. 

cl.  Pressure  double  balance  valve  is  spring-loaded  to  closed  position  to  prevent  possibility  of  acci¬ 
dental  election. 

e.  Operators  do  not  have  to  handle  explosives. 

i.  No  locking  device  is  required  on  this  catapult, 

g.  No  .’anger  of  overfiring. 

h.  Nvste’i  carmot  he  elected  without  el  ctrical  power. 
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1.  Quick  disconnect  ltndyard  release  to  Instantly  dump  accumulator  pressure  Is  available  If  required; 
however,  emergency  use  Is  not  foreseen  because  system  cannot  function  without  electrical  power. 

The  operational  cost  saving  with  the  compressed  air  catapult  is  impressive. 

a.  It  costs  less  than  $0.04  per  firing,  using  commercial  air  cylinders.  Fifty-three.  3tuder.ts  can 
be  fired  per  cylinder,  which  costs  $2.44  for  refill.  Cost  may  be  less  If  compressor  Is  used. 

b.  Catapult  fabrication  would  cost  approximately  $1,000,00. 

c.  Manpower  cost  -  only  one  operator  is  required  to  safely  operate. 

An  additional  Instructor  could  be  used  to  brief  and  control  students  waiting  to  be  fired. 

Tie  enormous  savings,  improved  quality  of  training,  and  tremendously  improved  salety  features  of  the 
compressed  air  catapult  compared  to  the  cartridge-powered  catapult  demands  consideration  for  upgrading  the 
ejection  seat  training  program. 

Let  us  examine  the  mode  of  operation.  The  compressor  used  is  standard  and  is  capable  of  providing 
250  psig  pressure  or  commercial  air  cylinders  with  a  reduction  regulator  to  establish  desired  operating 
pressure.  The  supply  pressure  line  conveys  pressure  to  the  catapult  accumulator  section.  Here  pressure 
can  be  applied  to  one  side  of  the  double  balance  valve,  forcing  it  closed  and  to  the  other  side  of  the 
valve,  urging  it  open.  Since  both  valves  are  on  a  common  shaft,  the  total  effect  of  the  pressure  is  neu¬ 
tralized  and  the  net  result  is  zero  movement.  Tension  of  the  heavy  valve  closing  spring  keeps  the  valves 
closed.  The  solenoid  valve  is  the  actuation  device  which  is  electrically  matched  into  the  existing  firing 
and  safety  feature  of  the  conventional  ejection  seat  system  wituout  modification.  When  the  subject  riding 
the  seat  has  completed  standard  ejection  sequence  already  established  for  this  particular  trainer  and  pulls 
the  firing  trigger,  the  solenoid  valve  opens  and  allows  pressure  from  the  catapult  accumulator  to  enter  the 
chamber  in  front  of  the  valve  opening  the  piston,  which  is  mounted  on  a  conr-on  shaft  along  with  the  bal¬ 
ance  valves.  Air  pressure  acting  on  the  piston  exerts  a  greater  force  than  that  of  the  valve  spring  caus¬ 
ing  the  piston,  along  with  the  shaft,  to  move  toward  the  center  of  the  cylinder  and  allowing  instant  open¬ 
ing  of  the  double  balance  valves. 

With  the  balance  valves  in  the  open  position,  tne  air  from  the  accumulator  section  rushes  into  the 
cylinder,  firing  catapult  piston  upward,  which  is  operatively  attached  to  the  ejection  seat.  This  moves 
the  subject  and  seat  the  required  distance  at  the  proper  velocity.  When  the  catapult  piston  has  traveled 
approximately  two  inches  upward  through  the  cylinder  a  pressure  conservation  switch  is  activated  by  a  bar 
and  micro  switch  arrangement  on  the  seat  and  track,  causing  the  solenoid  to  close  and  allows  the  bleed-off 
of  pressure  from  the  chamber  behind  the  valve  opening  the  piston,  causing  instantaneous  closing  of  the 
double  balance  valves.  A  relatively  small  amount  of  air  is  needed  to  accomplish  this  operation.  A  drop  of 
only  10  to  20  psig  In  accumulator  pressure  is  expended. 

The  USAF  School  of  Aerospace  Medicine,  in  a  continuous  in-house  effort  to  further  improve  all  aspects 
of  escape  training,  has  designed  and  developed  an  Emergency  Sequence  Trainer  to  be  used  with  this  pneumatic 
seat.  The  purpose  of  this  trainer  is  to  provide  a  method  whereby  a  student  can  preview  the  critical  phases 
of  escape  from  a  disabled  aircraft,  in  the  sequence  of  actual  occurrence,  presented  in  a  single  expt  ience. 
Positive  control  of  *:he  student  is  maintained  during  all  phases  of  the  simulated  escape.  The  series  of 
events  are  as  follows; 

a.  Man  and  seat  Integration  -  strap-in  procedures. 

b.  Pre-ejection  procedures  -  body  positioning. 

c.  Initiation  of  the  ejection  -  firing  of  the  ejection  seat  (12  feet). 

d.  Man  and  seat  separation  -  automatic  system. 

e.  Free  fall  -  about  12  feet. 

f.  Parachute  opening  shock. 

g.  Control  of  parachute  oscillations. 

h.  Pre-landing  procedures  -  seat  kit  deployment. 

i.  Parachute  landing  falls. 

The  trainer  consists  of; 

a.  Pressure  accumulator  and  firing  device. 

b.  Loading  platform  and  safety  railing, 

c.  Seat  and  track  assembly. 

d.  Riser  separators, 

e.  Cable  alignment  assembly. 

f.  Descent  control  mechanism  and  carrier  reset  motor. 
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g.  Descent  carrier, 

h.  Cable  anchor  -  adjustable. 

The  student  steps  Into  the  ejection  seat  which  Is  fired  a  predetermined  height  up  the  tower. 

Mm  and  seat  separation  Is  accomplished  by  track-mounted  micro  switch  actuation  of  a  solenoid  on  the 
seat  which  Is  line-led  from  a  pressure  source  to  a  piston-type  extraction  mechanism.  This  automatically 
pulls  a  outwork  of  uehblng  tight  as  the  piston  moves  and  simultaneously  opens  the  seat  lap  belt  and  har¬ 
ness.  iubject  will  continue  to  decelerate  until  maximum  height  Is  gained  and  will  then  free  fall  the 
length  e!  his  parachute  risers.  T.»»  ••111  be  a  10  to  12  foot  drop  downward  and  9  feet  forward.  At  this 
point  the  subject  will  be  suspended  by  the  harness  which  Is  connected  to  a  controlled  descent  carrier. 
This  device  Is  composed  ot  a  rewind  motor,  reduction  gear  box,  a  magnetic  clucch  descent  control  reeT  and 
cable,  kink  prevention  device,  disc  brake,  and  flyball  governor  control.  When  the  student  reduces  oscil¬ 
lations,  simulates  seat  kit  deployment  and  assumes  the  prclandlng  positions,  the  brake  is  released  to 
alio-,  descent  at  a  controlled  rate  at  the  desired  angle  to  perform  practical  parachute  landing  fall.  The 
student's  rate  of  descent  can  be  reduced  or  he  can  be  stopped  at  any  time  or  position. 

In  conclusion,  the  pneumatic  ejection  seat  trainer  has  significantly  realistic,  practical,  safe,  and 
economical  training  capabilities  that  can  provide  the  aircrew  member  with  the  proper  training  and  confi¬ 
dence  In  the  use  of  escape  equipment  which  can  and  will  save  his  life.  This  trainer  In  connection  with 
the  procedural  trainer  gives  a  practical  type  device  that  is  controlled  from  ejection  to  the  parechute 
landing  fall.  This  a'lows  matching  the  training  to  the  student  on  an  individual  basis,  to  preclude  In¬ 
juries  while  deriving  maximum  learning. 
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t'APEU  19  Discussion 

Uri.j  Gen  Fuchs  (GAP)  enquired  about  the  landing  injury  rate  associated  with  parachuting  simulation. 

Lt  Col  Dunn  replied  that  the  rate  was  very  lev/,  but  nevertheless  significant,  He  understood  that 
there  had  been  two  deaths  iron  broken  necks  in  the  ;;;;  Izmy  during  use  of  swing- type  parachute 
landing  trainers, 

Sqn  Ldr  Johnson  (RAF)  commented  on  the  apparent  1 ini tat ion  of  swing  trainers  to  simulation  of  for¬ 
ward  landings  only,  the  nost  favourable  oositiun. 

Lt  Col  Dunn  acknowledged  this  and  explained  tiiat  it  would  not  appear  possible  to  cater  ior  other 
directions  of  landing  at  tho  moment,  but  that  nod ii'icat ions  were  plsnaod. 

Wg  Cur  Mac  1  area  (iui',  asked  whether  tho  trainer  described  in  the  pasier  could  be  used  for  training 
in  both  automatic  and  manual  snq-.r.  nces. 

Lt  Col  Junn  explained  that  both  wore  possible, 

iir  Benson  (UK)  ached  how  accurately  the  pneumatic  propulsion  system  would  reproduce  actual  ejection 
seat  acceleration  profiles, 

Lt  Col  Dunn  replied  that,  by  manipulation  of  the  pneumatic  accumulator  pressure,  the  solenoid  valve 
and  the  diameter  of  the  bleed  orifice,  simulation  could  be  very  accurate,  3o  far,  the  Martin-Baker 
and  FI 05  seats  bed  boon  studied  in  detail.  It  was  noteworthy  that  the  pneumatic  trainer  was  less 
sensitive  to  >.  joe  ted  weight  variations  than  the  actual  scat. 

Maj  Burden  asked  for  actual  injury  rates  to  so  collected  for  such  training  devices.  It  was 

intei  anting  to  obs  .we  tint  Canada  had  rejected  the  use  of  similar  training  uovicos  or.  grown. s  of 
risk  calculated  frwt  Ub.iF  figures  whereas  tho  USA?  had  gone  ahead  with  the  assign  of  this  trainer, 

Lt  Col  Dunn  stated  i,.  -at,  in  uis  question,  tho  nain  value  was  qualitative,  not  quantitative,  in 
terms  of  morale-building. 
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ABSTRACT 

Radiology  plays  an  effective  role  in  many  areas  of  aviation  medicine:  detection  of  diseases  and 
selection  of  candidates,  flying  personnel  fitness  control,  research,  aircraft  accident 
invest igat ions ,  man's  adaptation  to  equipment. 

The  teaching  of  radiology  in  aviation  medicine  proves  indispensable  to  acquaint  students  with  Rome 
specific  aspects  of  relevant  diseases,  as  well  as  with  the  value  and  limitations  ot  the  methods 
used. 

At  the  selection  stage,  it  is  important  to  know  the  experts'  attitudes  and  their  reasons  in 
evaluating  a  certain  number  of  facts:  normality,  the  characteristics  of  which  evolve  with  time, 
selection  criteria  in  terms  of  lesions  observed  and  experts'  previous  positions. 

When  studying  diseases  relevant  to  aviation  students  should  be  given  a  detailed  description  of  the 
radiological  aspects  of  the  main  diseases  commonly  encountered:  fracture  of  the  Bpine,  digestive 
and  excretory  (urinary  for  instance). 

Students  should  be  warned  against  the  risk  of  proliferation  of  X-ray  examinations,  and  it  is  neces¬ 
sary  to  set  up  a  number  of  regulations  which  should  be  adhered  to  in  the  training  given  by  all  the 
Air  Force  Medical  Services. 

Radiology  plays  an  important  part  in  research,  and  students  should  be  informed  about  the  various 
technical  aspects  of  subject  accommodation  in  chamber  and  centrifuge  facilities. 

In  France,  tin.  interest  of  knowing  the  radiological  aspects  of  the  subject  seated  in  various  seats 
is  emphasised. 

Radiology  should  also  be  used  in  post-mortem  investigations.  By  means  of  examples  selected  from 
recent  investigations,  it  is  shown  how  radiology  can  be  used,  and  what  are  the  procedures  of  such 
examinations  . 

Finally,  radiobiology  should  be  taught  with  accuracy.  Such  education  is  necessary,  as  in  France 
the  teaching  of  radiobiology  in  medical  colleges  is  not  very  intensive  (local  or  general  irradia¬ 
tion).  The  delicate  problem  of  extra-terrestrial  radiations  and  their  effects  in  high  altitude 
flights  will  be  discussed  in  detail. 


RESUME 

La  radiologic  intervient  efficacement  dans  de  nombreux  domaines  de  la  mddecine  adronautique : 
ddpistage  et  selection  des  candidats,  contrdle  d'aptitude  du  P.N.,  recherches,  enquetes  aprSs 
accidents,  adaptation  de  1 'homme  au  materiel. 

L ' ense ignement  de  la  radiologie  en  mddecine  adronautique  a'avdre  indispensable  pour  familiariser 
les  dtudiants  avec  certains  aspects  spdcifiques  d'affections  adronautiques ,  pour  leur  faire 
connaitre  la  valeur  et  la  limite  des  mdthodea  utilisdes. 

Au  stade  de  la  sdlection,  il  faut  bien  connaitre  la  position  des  experts,  leur  raison  dsns 
1 'appreciation  d'un  certain  nombre  de  faits:  normalitd  dont  lea  caractdres  dvol.uent  dans  ie  temps, 
critSres  de  choix  en  fonction  des  ldsions  observdes  et  des  positions  prises  antdrieurement  par  les 
experts . 

Dans  l’dtudes  des  affections  adronautiques ,  la  description  des  aspects  radiologiques  des  principales 
affections  couramnent  rencontrdes  (fractures  du  rachis,  affections  digestives,  (urinaires  par 
exeosple)  sera  ddtaillde. 

Les  dldves  doivent  connaitre  le  risque  de  prolifdration  des  examens  radiologiques  et  il  est 
ndeessaire  de  fixer  un  certain  nombre  de  rfegles  qui  doivent  dtre  suivies  dans  toutes  les  formations 
des  Services  de  Santd  des  Forces  Adriennes. 

Dans  la  recherche,  la  radiologie  joue  un  rdle  important  et  les  dldves  seront  informds  des  diffdrents 
aspects  techniques  deB  installations  dans  les  caissons,  dans  les  centrifugeuses , 

En  France,  on  insiste  dgalement  sur  l'intdrdt  de  la  connaissance  des  aspects  radiologiques  du  sujet 
assis  sur  diffdrents  sidges. 

La  radiologie  doit  prendre  place  dans  les  enquetes  post-mortem.  A  l'aide  d'exemples  choiais  dans 
des  enquetes  rdeentes,  il  est  ddmontrd  conroent  la  radiologie  peut  dtre  employde  et  queiles  sont  les 
rdgles  de  ces  examens. 

Er.fin,  la  rAdiobiologie  doit  dtre  enseignde  en  donnane  des  iddes  prdcises.  Cet  enseignement  est 
ndeessaire  car  en  France  son  dtude  n'est  pas  trds  poussde  3  l'dchelon  des  Facultds  (irradiations 
localisdes,  gdndralisdes) .  Le  probldme  mo u vane  des  radiations' extra-terrestres  et  de  leur  influence 
dans,  les  vols  3  haute  altitude  sera  exposd  en  ddtail. 
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Radiology,  rhe  third  clinical  discipline  together  with  medicire  and  surgery,  plays  an  increasing 
part  in  medical  practice.  Few  studies  have  been  devoted  to  she  problems  related  to  radiology  and 
radiobiolojy  teaching  in  aviation  medicine,  lioweve-,  radiology  has  an  effective  role  in  many  areas 
of  aviation  medicine:  selection  of  candidates,  aircrew  fitness  control,  detection  of  diseases, 
aircraft  accident  investigations,  adaptation  of  hardware  to  man. 

The  t  aching  of  rad  >1 ogy  and  radiobiology  proves  indispensable  in  Aeromedicat  Schools  to  familiarize 
students  with  some  specific  aspects  of  occupational  diseases,  ..o  acquaint  them  with  the  value  and 
limitations  of  the  various  methods  used,  the  experts'  positions,  and  the  general  trend  of 
rndiocl in ical  research. 

I  At  the  selection  stage,  students  must  be  aware  of  the  part  played  by  radiology  in  fitness 
evaluation,  during  aircrew  selection,  a  complete  check  up  is  made  to  reject  individuals 
suffering  from  anomalies  or  diseases  Incompatible  with  flying  duties.  Two  centres  of  interest 
engage  tae  attention  of  radiologists: 

-  the  respiratory  tract 

-  the  spinal  column 

1)  According  to  the  regulations  at  present  in  force  in  the  Ftench  Air  Force,  the  following 
must  be  accomplished:  a  radiograph  of  the  lungs  during  the  selection  examination,  radio- 
pnotography  at  fitness  control  tests  in  flying  personnel  medical  inspection  centres,  and 
radioscopy  during  medical  examinations  in  squadro..  or  air  base  infirmaries. 

The  Radiophotography  reading  technique  is  very  important.  The  student  should  be  familiar 
with  normal  aspects  and  physiological  variants.  Such  training  assumes  the  form  of 
teaching  sessions  to  small  groups  (3  or  6  pupils  f  the  most) .  Radiophotography  reading 
takes  place  under  normal  reading  conditions.  Normal  films,  mixed  up  with  pathological 
ones,  are  interpreted  by  the  students  at  the  end  of  the  training  period  to  check  their 
level  of  knowledge. 

Teaching  should  also  emphasize  the  technique  for  using  thoracic  radios  copy.  After  ten 
years  of  contact  with  the  students  of  the  Fc.ole  d'Application  de  Mddecine  Adrcnautique 
(School  of  Instruction  in  Aviation  Medicine),  experience  has  proved  that  this  revision 
was  far  from  useless,  and  always  appreciated.  As  a  matter  of  fact,  most  doctors  fresh 
from  medical  sh-.ools  are  unaware  of  the  optimum  conditions  for  the  use  of  thoracic  radio¬ 
scopy,  and,  more  particularly,  of  the  rules  of  adaptation  to  night  vision.  At  a  time  when 
such  X-ray  exploration  is  severely  criticized,  and  when  its  very  usefulness  is  sometimes 
questionned,  we  beiieve  that  such  training  is  essential  and  that  control  of  the  efficiency 
of  teaching  is  necessary.  We  comment  on  a  duplicated  book,  distributed  to  the  students, 
which  includes  all  technical  Indications.  During  radiography  presentations  we  lay  stress 
on  the  traps  ( false  images)  and  particularities  of  the  examination  of  some  areas. 

2)  The  Spinal  Column 

The  harmfulness  of  some  flight  factors  has  rendered  necessary,  in  selection  operations, 
the  detection  of  congenital  or  acquired  anomalies,  and  of  static  spine  troubles,  which 
may  form  an  area  of  least  strong  h. 

The  X-ray  examination  of  the  spine  has  a  twofold  purpose: 

-  to  eliminate  severe,  clinically  silent  lesions  which  are  incompatible  with  aircrew 
duties , 

-  to  nuke  up  a  referei ce  record  cf  diagnostic  ana  medico-legal  interest. 

During  the  students'  assignment  at  the  School  of  Aviation  Medicine,  detailed  surveys  with 
presentations  of  radiograpns  of  actual  cases  stress  important  points:  variations  in 
normality  criteria  and  recommended  attitude  when  faced  by  congenital  anomalies. 

Radiologists  holding  experts'  positions  in  flying  personnel  medical  inspection  centres 
have  noticed  that  normality  criteria  were  changing  and  that  they  could  no  longer  be 
strictly  replied.  Extensive  studies  covering  over  1,000  adult  applicants  for  aircrew 
positions  show  that  there  are  rather  considerable  variations  in  radiological  aspects; 
however,  these  do  not  necessarily  have  a  practical  pathological  value.  Students  should 
acquire  these  recent  notions,  which  are  not  taught  in  faculties;  they  would  thus  learn 
practical  facts.  There  are  very  numerous  static  troubles  of  the  spine  (85%  according  to 
a  recent  survey  cade  in  France),  and  their  characteristics  are  dcsci ihed  in  detail  in 
emphasizing  the  purpose  of  this  work:  to  facilitate  the  flying  career  of  most  candidates, 
and  detect  the  risks  of  many  arthrosis  lesions  much  sooner  than  ten  years  ago. 

There  are  a  very  great  number  of  congenital  anomalies,  most  of  which  do  not  .nidify  the 
strength  of  the  spine.  The  students  learn  to  recognize  each  type  precisely  and  the 
appropriate  decisions  to  make  as  to  candidates'  fitness. 


II  In  the  course  af  current  practice,  Air  Force  medical  officers  encounter  a  pathology  peculiar 
to  flying  personnel  „nd  diseases  which  are  modified  hy  the  profession  of  flying. 
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Present  regul.it ions  provide  that  plain  radiography  of  the  spinal  column  and,  possibly,  on  the 
b.is.s  nt  I'linical  symptoms  observed,  films  of  varying  techniques  and  numbers  be  made  following 
any  ui. 'craft  accident  or  incident.  Students  are  given  practical  training:  examination  of 
radiographs  of  pilots  suffering  from  fractures  if  ter  ejections  or  crashes,  and  of  parachutists. 
Without  go  i  u»*,  into  detail,  the  technique  is  described  with  precsion  as  the  i  quad  rou  doctor 
must  know  now  to  formulate  an  examination  and,  ir  front  of  radiographs,  identify  technical 
errors,  and  be  aware  of  the  elective  locations  of  injuries  ana  of  their  aspects. 

During  a  series  of  presentations  of  full  scale  radiographs  (not  slides),  tic  main  pulmonary, 
digestive  and  urinary  diseases,  and  the  barotraunxi  lesions  of  the  ear  and  sinuses  are 
studied  with  special  emphasis  on  their  aeronautical  characteristics .  As  aircrews  are  called 
upon  to  work  in  any  latitude,  radiographs  of  the  main  exotic  diseases  are  analyzed  and  dis¬ 
cussed.  The  experience  gained  in  tan  year3  of  practice  has  shown  us  that  such  colloquia  ere 
always  attended  with  great  interest  and  that  students  participate  actively  in  the  discussions. 

Stud,  nts  should  he  kept  informed  of  the  evolution  of  techniques,  of  the  preparation  of  indivi¬ 
dual  examination,  and  of  the  limitations  of  the  various  methods.  Students  should 

also  he  lully  conscious  of  the  risks  of  multiple  radiological  examinations  in  personnel  to  be 
controlled  otherwise  from  Lhe  radiobiological  viewpoint.  Measures  aiming  at  reducing  to  an 
indispensable  minimum  the  irradiation  of  flying  personnel  are  pointed  out. 

I I I  Radiology  in  the  Special  Techniques  of  Aviation  Medicine 

Radiology  is  used  in  research:  in  centrifuges,  in  low  pressure  chambers,  in  studies  of  sitting 
subjects  and  in  the  development  of  protective  equipment  (e.g.  helmets). 

1)  Radiography  of  subjects  seated  in  ejection  seats  facilitates  the  understanding  of  the 
pathogenic  mechanism  of  fractures  observed  after  ejection.  The  modifications  of  the 
spinal  statics  in  the  sitting  position,  and  its  variations  with  the  subjects 's  position 
are  illustrated  by  means  of  precise  and  didactic  examples.  Doctors  ara  thus  indoctrinated 
with  the  value  jf  seat  harness  restraint,  which  should  always  be  tight,  and  with  the 
necessity  of  a  proper  sitting  position.  These  variation  factors  are  analyzed  and  dis¬ 
cussed  cn  the  basis  of  radiological  records  used  on  the  occasion  of  some  investigations. 

2)  In  low  pressure  chambers,  radiological  facilities  have  helped  in  the  investigation  of 
pulmonary  lesions  following  explosive  decompression  (in  animals)  and  of  the  influence  of 
decompression  on  pre-existing  pulmonary  diseases. 

.1)  In  centrifuges  it  is  pos.  ole  to  study  more  particularly  the  influence  of  the  various 
types  of  acceleration  on  the  cardiovascular  system  by  installing  image  intensifiers  and 
caking  tape-recordings  (Araplex) .  The  various  lectures  on  accelerations  and  their  effects 
are  illustrated  by  films  made  on  animals.  Such  facilities  exist  in  France  at  Br^tigny. 

4)  Radiology  is  used  in  human  engineering  studies  and  examples  derived  from  recent  work  are 

shown  to  doctors. 

IV  Radiology  in  Aircraft  Accident  Investigations 

Post-mortem  radiology  provides  very  important  information  in  the  investigations  following 
aircraft  accidents.  The  examination  technique  is  described  and  the  results  obtained  in  recent 
investigations  are  analysed. 

V  Radiology  also  contributes  to  the  study  of  post-traumatic  sequelae  and  their  treatment . 
lolloquia  on  the  role  of  physiotherapy  and  kinesitnerapy  enable  doctors  to  obtain  an  insight 
into  the  cesilts  observed. 

rI  Tiic  Teaching  of  Radiobio logy 

Military  aircraft  usually  fly  at  altitudes  above  altitudes  above  18  km;  civilian  aircraft  will 
soon  reach  such  altitudes  with  the  advent  of  supersonic  commercial  transport.  Extra¬ 
terrestrial  radiation  raises  various  problems  which  are  far  from  being  completely  known  and 
understood. 

A  very  accurate  study  of  the  pilot's  environment  in  the  air  should  necessarily  include  a 
survey  of  the  different  varieties  of  radiation:  cosmic  galactic,  cosmic  solar,  radiation 
belts.  The  composition,  the  variation  factors,  the  role  of  solar  flares,  the  physical  means 
of  nxjasuremenc  an  control  peculiar  to  aircrews  flying  at  very  high  sltitudes  are  emphasized. 

A  series  of  lectures  familiarize  Air  Force  medical  officers  with  extra-terrestrial  radiation 
and  radiobiology.  To  understand  fully  the  various  experts'  positions,  a  very  detailed  study 
on  radiobiology  should  be  cuntemplated,  the  programs  of  which  might  be  at  follows: 

-  Effect  of  ionizing  radiatit  is  on  the  cell; 

-  Laws  of  radiobiology; 

-  Radiation  measurements:  measuring  instruments  in  use  in  the  Air  Force; 

-  The  uni's  used; 

-  Linear  Energy  Transfer  and  the  Quality  Factor; 

-  Effect  of  ionizing  radiation  on  tissues  (blood  and  hematopoietic  organs,  akin,  gonads,  eye, 
nervous  system,  digestive  system,  lungs,  embryo); 
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-  Effect  of  generalized  irradiation,  clinical  for.iis,  value  of  biological  examinations, 
physiological  factors  modifying  the  response  of  the  system  ( ' a  particular  frctors  due  to 
flight) ; 

-  Delayed  irradiation  effects:  radioleukosis,  ageing; 

-  Genetic  action  of  ionizing  radiation. 

All  these  de  uled  problems  will  enablr  the  student  doctor  to  grasp  the  diificuity  inherent  in 
radiobiological  studies  in  space  and  the  necessity  of  continuing  them.  They  will  also  enable 
him  to  acquire  a  valuable  scientific  culture  to  participate  ir  liscussions  during  flying 
personnel  indoctrination. 

All  the  characteristics  of  tne  use  of  nuclear  weapons  in  the  Air  Force  are  listed  and  the 
attitude  to  adopt  in  each  particular  case  is  specified.  This  is  why  we  believe  it  necessary 
for  several  lectures  to  be  devoted  to  external  and  internal  contamination  and  to  decontimina- 
tion  principles.  Measures  to  be  taken  in  the  case  of  peace  time  accidents  are  covered  by 
several  colloquia. 

To  conclude,  in  view  of  the  problems  with  which  they  deal,  radiology  and  radiobiology  deserve  to 
play  a  prominent  part  in  the  teaching  of  aviation  medicine. 
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■v;  tor  :i  .  general  summing  ip  by  the  oting  Gluiiruan,  Dri,;  Gen  hauschnor,  there  wus  general 
discussion  nr.  -he  subject  ol*  uororno.i  icil  education  and  training, 

..  irj  I.t  G-lr  3ol;on  eoamc  te.l  on  the  omission  from  consirlernt ion  of  helicopter  ditching 

escape  traini:.;.  .Ic  jj c  L  i : ,.-d  t::e  ltoy.1  ilavy  practice  of  using  the  "uunking  trainer",  for  training 
ot  helicopter  crews,  It  ..as  into  rest in to  obse"ve  *.iat  the  too  failures  to  escape  in  a  rrcent 
•erica  of  seventy-oi  :  t  involved  untrained  posse  tutors. 

hr  Rvitonf.  in;  (Germany)  observed  the  apparent  lack  of  any  ilAfO  standards  for  aurvival  train  in,; 
and  consented  on  Use  t  st.ency  of  nations  to  "play  dov/n"  their  familiar  environments  and  accentuate 
the  exotic,  J..o  .ld  not  a  vior-  1 group  be  formed  to  draw  up  otaixtacus? 

Prof  hauschnor  (GAF)  pointed  out  that  there  was  already  oonaideraolo  collaboration  between  nations 
in  that  they  shared  facilities. 

Maj  Burden  (GAF)  commented  on  the  confusion  associated  with  the  inclusion  of  survival  training  in 
•il'AIUG  31 '4.  and  the  problems  of  division  of  responsibility  botv/oen  medical  and  non-;no;tical 
personnel, 

_*£  Cflr  Mac  1, iron  ( ltd )  icplored  the  confusion  engendered  by  the  sub-division  of  survival  into  so 
nnuy  categories.  Could  not  a  single  onni-onvironm  ntal  school  be  set  up? 

Car  Pryor  (:IAF)  pointed  out  fiat  clir.iatic  realism  was  an  essential  part  of  trainin'!  and  tliat  it 
was  dangerous  to  be  Lulled  into  a  sense  of  false  security,  for  example,  by  assuming  that  warm 
water  wet  din f.iy  drill  was  applicable  to  cold-wet  conditions. 

hr  Preston  (d>.)  ag.v  d  with  the  last  speaker  and  felt  that  wo  should  emphasise  the  need  for  active 
ncJicnl  participation  in  planning  and  execution  of  survival  trainin';. 

Go  Japt  .Aiitecido  (IUF,  Chairman  AJMP)  supported  dr  Preston's  views.  Has  airline  survival 
enui  .went  and  training  a  natter  adequately  dealt  with  by  ICAO?  Was  there  a  need  for  AG ARM  ASM? 
help? 

Dr  Preston  stated  that  ICAO  realty  save  very  littlo  advice.  Flight  Safety  Foundation  had  been  very 
active  in  this  field. 

Dr  Uissenard  (?AF)  wished  to  stress  the  value  of  exchange  of  information  on  survival  training 
between  nations  at  survival  school  level,  Should  there  net  be  an  informal  exchange  of  information 
on  the  development  of  survival  training  and  equipment  between  survival  schools,  perhaps  co¬ 
ordinated  by  AGAP.D? 

Air  Cdro  Roxburgh  (RAF)  supported  Dr  ’.Ussenard  very  strongly,  but  wondered  whether  AGARD  could 
legitimately  fund  training  co-ordination  since  it  is  a  Research  agoncy.  There  should  be  an 
investigation  of  the  stand  t  a  icon  by  AGAdD  directorate  on  this  question.  If  training  could  be 
legitimately  msluded  it  would  be  very  valuable  if  a  working  party  could  be  established  to  consider 
the  best  way  to  co-ordinate  opinion  and  experience  in  survival  training. 

Professor  Lauschncr  agreed  with  Air  Cdre  Roxburgh's  comments.  He  felt  that,  meanwhile,  the  best 
aid  to  collaboration  was  the  continued  exciiange  of  students  between  nations  to  take  part  in 
aurvival  training.  Ho  thanked  all  par ticinanis  in  the  meeting,  both  those  presenting  papers  and 
those  contributing  to  the  discussion.  Ho  thanked  the  Norwegian  authorities  for  their  hospitality 
ana  the  efficient  way  in  which  the  meeting  had  been  organised,  Tho  mooting  was  then  doclared 
closed. 
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This  Specialist  I.:  ..tine  was  aimed  to  exchange  infer:  iation  on  Education  an  Training-:  ir. 

Aerospace  Medicine  as  practised  in  the  cUffer.-nt  Cation;, 

Pour  Cessions  wore  planned  and  took  place  d  aLi.11,-,  with  Education  anil  iVuinin,  in 

1)  Military  ..erospace  Medicine  Cor  Mimical  and  paramed  ical.  peoconnol 

2)  Civil  Aerospace  Medicine  (Universities,  'Technical  inculties,  Societies,  airilr-*:;  arid 
Aircraft  Industry) 

3)  Physiological  Training  of  Pilots,  Airo-t.-w,  Jet  pas  congcra  including  Survival  Training; 

4)  Special  Training  Subjects. 

The  papers  in  the  four  Cessions  wer.-  .veil  balanced. 

Session  I  had  contributions  from  7  .ATO  Nations  (Canaca,  Germany,  Italy,  France,  Norway,  United 
Kingdom  and  the  U.CA  (Air  Force  and  Army) , 

Variety  of  courses,  main  training  suo.iects,  course  schedules,  duration,  and  number  of  students 
were  presented  and  discussed.  Emphasis  was  laid  on  the  professional  training  of  Plight  burgeons  or 
equivalent.  It  .ecane  evident  that  all  courses  had  the  same  main  subjects  but  that  the  distribution 
of  subjects  and  number  of  hours  xr  subject  as  well  as  the  relation  of  theoretical  and  practical 
lectures  varied  corresponding  to  ;he  professional  level  of  the  participants  and  the  specific  tasks 
to  be  put  upon  tuan  after  completion  of  the  particular  course.  The  practical  follow-up  (internship, 
residency  or  assistant  Flight  Surgeon)  was  also  outlined  and  discussed.  A  useful  exchange  of  views 
on  training  aids  anu  hand-outs  took  place.  The  need  for  a  good  textbook  or  manual  providing  the 
neces  .ary  amount  of  theoretical  and  practical  Knowledge  without  deviating  too  much  into  either  basic 
physiology  or  specific  clinical  medicine  was  stressed. 

The  question  of  active  flying  duty  was  also  raised  and  thoroughly  discussed.  The  general  opinion 
was  that  only  a  few  fully  trained  pilot-doctors  are  needed  in  each  country  but  that  all  Flight 
Surgeons  should  get  current  flying  practice  In  aJ.1.  aircraft  their  units  arc  equipped  with  and  that 
a  certain  amount  of  basic  flying  training  (inoludin;  or  not  solo-flight)  could  00  useful  whore  it 
could  be  aftorded. 

In  Session  IE  the  same  seven  Nations  contributed,  outlining  the  various  possibilities  of  aerospace 
medical  training  for  civilians.  Training  is  offered  either  by  special  lecture  series  in  universi¬ 
ties  for  medical  students  or  by  post-graduate  attendance  at  Flight  burgeon  courses  in  military 
institutes. 

According  to  national  standards  a  diploma  ,;ay  be  issued.  In  3or.ie  countries  the  average  medical 
practitioner  can  acquire  ’background  Knowledge,  in  particular  of  clinical  aviation  meuicinc,  in 
regional  post-graduate  training  programmes. 

The  necessity  to  train  aeronautical  engineers  in  special  aerospace  medical  subjects  has  boon 
stressed.  Possibilities  are  given  by  ap  n-opriate  lectures  in  Technical  Universities  or  Engineering 
Schools  and  oy  close  co-oreration  of  asrociedical  groups  with  their  engineering  counterparts  in 
test  centers  and  within  the  aircraft  industry. 

The  needs  far  a  world-wide  aeroneuical  service  in  the  major  airlines  was  outlin-u.  Tho.ie 
medical  staffs  ore  only  pa  tly  recruited  fro-.'  re.irod  military  flight  sur  •eons. 

The  question  of  Uost/efl'octiveno  relation  for  civil  aerospace  -.0..  ical  experts  .1  as  raise. 

There  is  or Ly  a  limited  number  of  -posts  available  in  tost  coun.ries.  It  war  also  .r-utou  .hat  tl. 
average  pr  ictitloner  or  clinical  . medalist  no-is  ore  aeromed  ical  ins  t.-.ic  tion  ..  1  -h  re  gar  i  .0  -te 
rapidly  incr  vslng  nur.be -*  of  pas.  t.ig-'rs  anu  tao  equally  incr  •  in  in;  nu ibrv  of  alc-favoil  in  • 
patients  under  a;  icuiatory  treat. iont.  Here  is  a  gap  to  be  closed  by  including  a-  pruyriite  i.!0 Urea 
in  the  medical  school  pr, grume. 

.iesaion  H!  covered  the  physiological  training  of  i,  it  ry  diets  and  aircrew.  Jt-oaroTJ  from 
0  11A.0  Nations  contributed.  The  training  pro  qr.ar  xr:  followed  in  general  the  liner,  of  -ll'A  1..J  31",.’, 
but  the  enphaais  laid  on  items  li  to  as.-  iient  invest;  alien  nd  -r  -vent  ion  or  r.l  ...  vial. <11  i'  .lain.; 
Varied  between  nations.  Jo  -Jib  tile  Until  of  int.  :  Vais  between  ..lie  -efroeher  ecu- :  n.  ,i  . 

clegatos  ag.-eej  u;  on  tne  necessity  of  a  geou  .oera.icr.al  bar,.  man .  of  the  com  l;  ,n  jf  e.is'.o 
physiological  knowleoge  by  mlRui.ii-.-orier.t  .u  prowl  ,.u.  The  '  ..yuloio  ical  Luc  ie-.-ht"  y.  .  a.  1, 
hypervent  iiati  a,  U-sorLo.-.t  it .  en,  dye  in  itn,  toxic  ..uirii;  ■  tc,  .1..  c  .v  11  r  ,t  •n.riai.T, 

Dost  use  of  t:,0  various  iv.ssleilifieu  oi'  ;  r..o .  Lc:;l  t.'ninit.  1 c.0.1:  .  ich  ::  i 
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re: resser  cout.M3  'mst  lx'  com. demented  by  c.ntinuouu  discussions  or  oven  lectures  given  uy  '-ho 
l-’il'st  dir.  eon  at  uni-  level. 

• 

”-1''  con  lex  problem  of  the  aoronedical  part  of  the  survival  trainiiv.  raised  much  interest, 
dearly  all  countries  have  survival  schools  or  centers,  in  particular  in  lino  with  thir  own 
tactical  commitments.  Although  it  vj-.a  recognized  t'nat  survival  training  is  primarily  an  air 
staff  responsibility,  the  n  romedical  part  of  it  anil  its  physiological  background  necessitate 
close  co-operation  and  perhaps  -loro  activo  participation  by  aeronedicol  specialists  in  its  planning, 
file  AdV.f  Chairman  considered  the  posnioiilty  of  a  socialist  ne jtin,;  on  this  particular  item. 

Session  li  offered  papers  on  selected  items  like  positive  prosouro  breathing,  description  of  a  now 
pneumatic  ejection  trainer,  simulating  all  phases  of  an  assisted  escape  and  tho  important  rolo 
of  radiology  .nd  radiobiology  in  aerospace  medicine,  necessity,  possibilities  ami  methods  of 
trsinin,;  in  these  subjects  was  uiscussed. 

dutt.iary:  The  ccolxj  of  this  Specialist  Pico  tin,.:  was  a  mutual  information  exchange  on  the  subjects 
mentioned  above,  .'his  aim  was  well  achieved. 

A  very  useful  exchange  of  information  and  views  took  place  and  good  ideas  arri  stimuli  for 
amelioration  cf  tho  theoretical  arvl  praotical  sides  of  aoronedical  training  and  education  were 
forwarded  and  discussed. 

The  proposal  was  made  itiat  the  AC  Nth  nl«;ht  periodically  colleot  information  on  training  syllabi 
and  c-.  urse  schedules  in  tho  different  NATO  Nations  and  pass  this  information  to  all  panel  members 


concerne.. 
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